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Among specimens that have been sent to the writer for deter- 


mination, there were a few members of the Sphaeropsidales and 


Melanconiales that could not be matched with the descriptions of 
species that have appeared in the literature. It is unfortunate, but 
nevertheless true, that these two orders of the Fungi Imperfecti 
are taxonomically in a most unsatisfactory state. One of the 
factors bringing about this condition is the all too prevalent idea 
that because a fungus occurs on a new host, or even a new organ 
of the host, it must be considered a new species despite morpho- 
logical similarities. It is clear that this method of classifying para- 
sitic fungi is extremely simple, but at the same time equally super- 
ficial. It does not contribute to a stable nomenclature nor does it 
add to our knowledge of the biology of the forms, facts that are 
needed if we are to apply our information to the efficient control 
of diseases. Another source of difficulty in satisfactorily reaching 
a decision as to the identity of the fungi in these two orders is 
the number of genera which have been segregated on unstable and 
intergrading characters, characters which may have had some stand- 
ing when only a few species or specimens were known but which, 
with the advance of knowledge, appear to have lost their sig- 

1 Contribution from the Laboratories of Cryptogamic Botany and the 
Farlow Herbarium, Harvard University, no. 223. 

[Mycotocia for July-August (35: 383-493) was issued August 2, 1943.] 
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nificance. Since many of the genera have been maintained, each 
of them must be taken into consideration if synonymy be not 
increased beyond all hope. Recognizing the aforementioned dif- 
ficulties, the writer has hesitated to add to them by describing the 
following species as new even though considerable care and time 
has been expended in order to avoid adding to the list of synonyms 
that must exist. The species about to be described appear suffi- 
ciently distinct from others in the genera in which they have been 
placed or from other species in related genera to warrant their 
recognition. The first two species from Brazil were communi- 
cated by Professor H. H. Whetzel of Cornell University (CU) ; the 
last three species, all on live blister rust cankers of Pinus monticola 
Dougl., were sent by Dr. John Ehrlich of the School of Forestry, 
University of Idaho, Moscow, Idaho (UIFP). To both his col- 
leagues, the writer wishes to express his appreciation for the privi- 
lege of studying the specimens. 


1. Clypeoseptoria Sparothospermi Linder, sp. nov. (Fics. A-B) 


Maculae nigrae, extensae; pycnidiis intra folium formatis, 214-231 » alti- 
tudine, 165-215 latitudine, irregulariter late ampulliformis, nonnihil sub- 
lobatis, parietibus inaequalibus crassitudinis, interdum invaginatis, plecten- 
chymatis, hyalinis subhyalinisve praeter sub clypeo circum ostiolum 
nigrescentibus; clypeo hypharum nigrarum in cellulis cuticulae composito; 
conidiophoris usque ad 35 u longitudine, ramosis, hyalinis; conidiis (16)—18- 
26.5 X 1-1.5 4, hyalinis, acicularis, curvatis vel nonnihil sinuosis, ad apicem 
attenuatis. 


Spots extensive, black, orbicular or irregular. Pycnidia 214- 
231 » high, 165-214 » wide, imbedded in the host tissue, irregularly 
and broadly flask-shaped or somewhat lobate, the walls of uneven 
thickness, tending to be invaginated, plectenchymatous, hyaline or 
subhyaline except around the ostiole where the tissue under the 
clypeus, which extends into the epidermal cells of the host and 
blackens them, becomes darkened. Conidiophores up to 35 y long, 
mostly branched, hyaline, lining the greater part of the pycnidial 
cavity. Conidia (16)-18-26.5 « 1-1.5 yp, hyaline, acicular, curved 
or somewhat sinuate, tapering towards the pointed apex. 


Brazil: Divinopolis, Minas Gerais, on Sparothospermum sp. 
(Bignoniaceae), Feb. 15, 1940, O. Drummond, 1363, type (CU, 
FH). 
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The lryaline or subhyaline pycnidial walls and the formation of 
the clypeus seem to furnish good characters for the segregation 
of the genus, while the morphological characters separate this from 


the original species. This represents the first collection from 
South America. 


2. Phyllosticta brasiliensis Linder, sp. nov. (Fics. C-E) 


Pycnidiis in foliis emortuis, globosis, nigris, immersis vel erumpentibus, 
155-206 u diametro, parietibus pseudoparenchymatis, ostiolo in speciminibus 
juvenibus modo areae orbicularis cellularum magnarum nigrarum compo- 
sitae, in speciminibus maturis modo foraminis cellulis bis ad quater ampliis 
quam cellulae aliae pycnidii uniseriate cincti; conidiophoris brevibus, simpli- 
cibus, usque ad 11.5 longitudine, ad basem 2.5-3.5 diametro,.sursum at- 
tenuatis, ex cellulis globosis vel subglobosis intra pycnidium oriundis ; conidiis 
hyalinis, ovoideis, ellipsoideis vel crepiduliformibus, 11.5-12.5 X 6.5-7.5 w. 


Pycnidia formed in the dead leaves of the host, black, globose, 
immersed or erumpent, 155-206 » diam., the wall black, pseudo- 
parenchymatous; the ostiole in young specimens present as a cir- 
cular area of large cells (2—4 times the size of the remaining cells), 
in older specimens as a pore bordered by a single row of large 
cells. Conidiophores lining the cavity of the pycnidium, simple, 
short, up to 11.5 » long, 2.5-3.5 » in diameter at the base, tapering 
to the slender apex, arising directly from globose or subglobose 
colored cells lining the pycnidial cavity. Conidia hyaline, ovoid, 
ellipsoid, or slipper-shaped, 11.5-12.5 & 6.5-7.5 p. 


Brazil: Minas Gerais, causing serious damage to seedlings of 
Araucaria brasiliana, Jan. 15, 1941, O. Drummond, 1391, type 
(CU, FH). 

This species is distinguished from both P. Araucariae and P. 
araucariaecolor by the shape and large size of the conidia. In 
view of the woody nature of the leaves of the host, there is no 
reason why this species should not be placed in Phoma or Macro- 
phoma, especially since it is more than likely that the fungus may 
also fruit in the twigs or young stems. Precedence, however, 
seems to decree that the species be placed in Phyllosticta. 


3. Dothiorella pinastri Linder, sp. nov. (Fics. F-G) 


Pycnidia sparsa, subglobosa, rugulosa, nigra, immersa vel mox erumpentia, 
usque ad 1 mm. diametro, pluriloculata; loculis irregulariter formatis et in 
stromate compacto et pallide colorato praeter cellulas exteriori quas nigras; 
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Fic. 1. A, B, Clypeoseptoria Sparothospermi; C-E, Phyllosticta brasi- 
liensis; F, G, Dothiorella pinastri; H, Cryptosporium candidum; I, J, Crypto- 
sporium lunasporum; K, L, Cryptosporium pinicola, 
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conidiophoris hyalinis, septatis, simplicibus vel rare ramosis, usque ad 30 
longitudine, 1-1.5 # diametro, intus ad superficiem locularum oriundis; coni- 
diis elongato-ellipsoideis vel interdum ad apicem acutis, hyalinis, 3-4 X 0.5- 
lz. 


Pycnidia scattered, subglobose, rugulose, black, immersed or 
soon erumpent and becoming superficial, up to 1 mm. in diameter, 
plurilocular ; loculi of irregular shape and in a stroma of light 
colored to brownish compact tissue which becomes dark brown or 
black at the surface. Conidiophores hyaline, septate, simple or 
rarely branched, up to 424 long, 1-1.5y in diameter, borne on 
the inner surfaces of the loculi. Conidia acro-pleurogenous, 
elongate-ellipsoid or occasionally somewhat pointed at one end, 


hyaline, 3-4 & 0.5-1 p. 


Idaho: Bonner Co., Big Creek, Kaniksu National Forest, on 
live blister rust cankered branch of Pinus monticola Dougl., July 
8, 1941, R. T. Bingham, 208 & R. C. Stillinger, type (FH, UIFP- 
2821). 


4. Cryptosporium pinicola Linder, sp. nov. (Fics. K-L) 


Acervulis erumpentibus, primum globosis et loculatis, nigris, demum rum- 
pentibus et cupuliformibus vel disciformibus, 175-500 » diametro, cum cuticula 
hospitis circumdatis; stromate prosenchymato vel cellularum cubicarum vel 
rectangulatarum, cellulis prope centrum dilute fuscis, prope marginem fuscis ; 
conidiophoris usque ad 44 longitudine, 2-3.5 diametro, hyalinis vel sub- 
hyalinis, simplicibus ramosisve, hymenium aequale vel plicatum formantibus ; 
conidiis (26.5)—33-36-(45) X 3.3-(5.7) u, acrogenis, hyalinis vel subhyalinis, 
falcatis, nonnihil abrupte ad basem angustam truncatam fastigatis et ad 
apicem tenuem attenuatis. 


Acervuli erumpent, at first globose and loculate, black, later 
rupturing and becoming more or less cup- or disc-shaped, 175- 
500 » in diameter, bordered by the broken epidermis of the host, 
the stroma of dilute fuscous or rectangular cells or, at the margin, 
prosenchymatous and dark brownish. Conidiophores up to 44» 
long, 2-3.5 in diameter, hyaline or subhyaline, simple or branched, 
forming a loose, even or folded hymenium. Conidia acrogenous, 
(26.5 )-33-36-(45) X 3.3-(5.7) uw, hyaline or subhyaline, falcate, 
rather abruptly tapering to a narrow, truncate base, the apical end 
attenuate and slender. 


Idaho: Shoshone Co., St. Joe National Forest, on live blister 
rust cankers on Pinus monticola Dougl., Dec. 15, 1940, R. T. 
Bingham, 98a (FH, UIFP-3015) ; Shoshone Co., Steamboat Creek, 
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Coeur d’Alene National Forest, on living blister rust cankers of 
P. monticola Dougl., May 22, 1940, R. L. MacLeod, type (FH, 
UIFP-2819). 

C. pinicola is intermediate between C. Boycei Dearn. and C. 
candidum Dearn. (Fic. H). From the former it may be distin- 
guished by the somewhat smaller size of the spores, and from the 
latter by the fact that the conidia are larger and acuminate rather 
than strongly tapering to a relatively sharp point. 


5. Cryptosporium lunasporum Linder, sp. nov. (Fics. I—J) 


Acervulis erumpentibus, primum globosis loculatisque, nigris dein rum- 
pentibus et cupuliformibus vel disciformibus, circa 350 diametro; stromate 
cum margine sterili prosenchymato, intus sub hymenio cellularum paralle- 
larum elongato-rectangulatarum, dilute fuscarum; conidiophoris hyalinis 
plerumque non ramosis, saepe non septatis, usque 30 longitudine, 2-2.5 4 
diametro; conidiis 16.5-21.5 X 5-6, acrogenis, hyalinis vel subhyalinis, 
falcatis, ad apicem et basem abrupte rotundatis. 


Acervuli erumpent, at first globose, black or dark brown, then 
breaking open and becoming shallow cup-shaped, about 350» in 
diameter. Stroma with sterile margin of prosenchymatous tissue, 
under the hymenium composed of parallel elongate rectangular cells 
which are at right angles to the subhymenium, the sterile margin 
more or less deeply colored, deeper colored than the stroma under 
the hymenium. Conidiophores hyaline, mostly simple and un- 
branched, up to 30u long, 2-2.5 » in diameter. Conidia 16.5—21.5 
X 5-6, acrogenous, hyaline or subhyaline, falcate, abruptly 
rounded at both ends. 


Idaho: Kootenai Co., at 4000 ft. elev. on Cabin Creek, on live 
blister rust canker of Pinus monticola Dougl., Nov. 16, 1940, 
R. T. Bingham, 83B, type (FH, UIFP-3367). 

This species is characterized by the smaller spores with rounded 
ends. The differences between the species that occur on conifers 
in North America can best be brought out by the following key 
to the species: 


A. On twigs and bark. 
B. Conidia acuminate-acute. 
C. Conidia 3-septate, 45-75 XK 3.5-5 4, on Pseudo- 
tsuga. C. Boycei 
C. Conidia non-septate, (26.5)-33-36-(44.5) X 
3.3-(5.7) 4, on Pinus. C. pinicola 
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B. Conidia with acute or rounded apices, not acu- 


minate. 
D. Conidia abruptly rounded at the ends, 16.5-21.5 
X 5-5.5u, on Pinus. C. lunasporum 
D. Conidia sharply tapering to very slender 
rounded ends, 23-31.5 X 5-6.64, on Abies. C. candidum 
A. On needles; conidia subhyaline to brownish, 0-1-3- 
septate, 19-32 X 3.5-4.5 4, on Pinus. C. acicolum 


The genus Cryptosporium is one that offers difficulty in defini- 
tion. In the early stages of development certain of the species, as 
among those listed in the key above, might well be placed in the 
Sphaeropsidales because of the formation of pycnidia which, how- 
ever, later rupture to form acervuli with free margins. Such 
acervuli with free and often sterile margins are also characteristic 
of the Excipulaceae and yet the genus is placed in the Melanconia- 
ceae. Within the latter family are the genera Hainesia, Gloeo- 
sporium, and Cryptosporium between which there appears to be no 
sharp line of demarcation. Thus C. acicolum, since it occurs on 
leaves, might well be placed in Hainesia or even in Cercospora. 
Of the other conifer inhabiting species, C. lunasporum approaches 
the large-spored species of Gloeosporium and Discula, but because 
of the free margin of the acervulis, appears to be closer to the 
latter genus. If C. acicolum be excluded, the essential characters 
of Cryptosporium appear to be the large, falcate conidia, the erum- 
pent acervuli which are at first pycnidium-like but later rupture 
and become shallow-cupulate or discoid, and the predominant oc- 
currence of the fungi on bark and twigs. 


FarLtow HERBARIUM, 
HARVARD UNIVERSITY 


EXPLANATION OF FIGURES 


Clypeoseptoria Sparothospermi. A: Semidiagrammatic drawing to show 
pycnidia imbedded in the host leaf and under the clypeus. B: Conidio- 
phores and conidia. 

Phyllosticta brasiliensis. C: Pycnidium imbedded in host tissue as seen 
from above. Note large cells around ostiole. D: Conidiophores and 
young conidia. E: A group of conidia showing variation in size and 
shape. 

Dothiorella pinastri. F: Conidiophore and conidia., G: Section of pyc- 
nidial stroma showing irregular size and distribution of loculi, and the 
darker outer portion of the stroma. 
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Cryptosporium candidum Dearn. H: Conidiophore and conidia. 

Cryptosporium lunasporum. I: Semidiagrammatic section of acervulus. 
J: Conidia and conidiophore. 

Cryptosporium pinicola. K: Conidia and conidiophore. L: Semidia- 
grammatic section of acervuli, the upper acervulus showing evidence of 
the former pycnidial structure. 

(Figures A, C, G, I, and L shown at a magnification of approximately 
X 50; the remaining figures at a magnification of X 800, as represented 
by the 40 scale.) 

















THE PERFECT STAGE OF CERCOSPORA 
SORDIDA 


FREDERICK A. WOLF 


(WITH 1 FIGURE) 


Throughout the southeastern United States the foliage of trumpet 
creeper, Tecoma radicans (L.) Juss., is commonly attacked by the 
imperfect fungus Cercospora sordida Sacc. This organism was 
first known to mycologists about 1880, from collections made in 
Georgia by H. W. Ravenel, who sent specimens to P. A. Saccardo 
for identification. He, in turn, described it in Michelia, in 1880, 
and illustrated it the following year in Fungi italici. Subsequently 
this fungus is listed from collections in New Jersey by J. B. Ellis 
(Ellis and Everhart, 1885), in Alabama, by G. F. Atkinson (1891), 
and in Texas, by F. D. Heald and F. A. Wolf (1912), and is 
among their exsiccati. These facts and other pertinent informa- 
tion on Cercospora are contained in the comprehensive accounts of 
Solheim (1929) and Lieneman (1929). 

The present studies, extending over a period of years, are herein 
recorded as a part of series of observations by the writer on the 
life history and development of imperfect fungi having perithecial 
stages that are initiated by spermatia and ascogonia. Some of 
these observations, involving species of Cercosporella, Lecanosticta, 
Marssonia, Polythrincium, Ramularia, Septocylindrium, Septoria, 
and Cercospora, have already been published, but a considerable 
number of others, as yet unpublished, clearly establish that sper- 
matia and ascogonia are precursors of the ascogenous stage. 


CONIDIAL STAGE. 


Cercospora sordida occurs most abundantly during late summer 
on leaves nearest the ground. It may be manifest as an effuse, 
olive-brown coating over essentially the entire lower leaf-surface 
or may appear in irregular patches. If viewed from the upper 
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surface, infected leaves show indefinite, vein-limited, yellowish- 
green areas. Premature defoliation ensues. 

As appears to be the case with other effuse species of Cercospora, 
some conidiophore fascicles emerge from the stomata and others 
arise as lateral branches of the external mycelium. Those of the 
former kind are non-stromatic at first (Fic. 1 D), but toward the 
end of the season small stromata, situated in the substomatal cavi- 
ties, develop in the base of the conidiophore fascicle. The conidia 
vary in shape from oblong-cylindrical to narrowly obclavate, the 
younger tending to be cylindrical and the older to be narrow 
apically (FIc.1C). They are dilute brown and range in size from 
20-180 & 3-4.5 4. Few to many septa are formed and oil droplets 
are abundant. 


SPERMATIAL AND ASCOGONIAL STROMATA. 


Spermatia and ascogonia form coincidentally in separate stro- 
mata. The primordia from which they arise are quite alike at first, 
appearing as dark pin-point structures densely aggregated. They 
are amphigenous but are most abundant however at the lower leaf 
surface. They are formed, beginning shortly after the leaves have 
fallen, and continue to develop throughout the entire autumn. 

Vertical sections of diseased leaves, if stained with Haedenhain’s 
haemotoxylin, show that the dark stromatic structures are of two 
types, spermogonial and carpogonial. Very commonly each stroma 
can be seen to have arisen by proliferative development within the 
basal part of the conidiophore fascicle (F1c. 1 A). Each, in turn, 
consists of a peripheral layer of thick-walled cells that surround a 
medullary portion which stains deeply. In spermogonia the medul- 
lary cells are arranged in rows whereas in carpogonia they are 
entirely inordinate. 

The sequence of changes during formation of spermatia is indi- 
cated to be as follows. Each of the series of medullary cells is 
a spermatium-mother cell. Spermatia appear to arise as buds 
from the mother cells after which the walls of the exhausted cells 
disintegrate to form a mucilaginous matrix. Spermatial formation 
begins near the spermogonial orifice and proceeds basipetally. 


When this process is only partly complete the spermogonium may 
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appear multilocular whereas it really is unilocular. This appear- 


ance results because spermatial formation does not proceed at the 
same rate with all chains of spermatiferous cells. Eventually when 
all the spermatium-mother cells are exhausted, the locule is filled 
with bacilliform spermatia, 2 X 1 », that are embedded in a muci- 
laginous matrix. If moisture is present this matrix swells and 
causes the spermatia to exude from the orifice. 

While these developments are taking place within the sperma- 
gonia one to three ascogones are being formed in each of the 
near-by carpogonial locules. The course of their development 
appears to be like that noted (Wolf and Davidson, 1941) for Myco- 
sphaerella effigurata (Schw.) House. Each ascogone is filamentous 
and consists of a few enlarged basal cells and a trichogynal portion 
that projects from the apex of the stroma. Evidence that the 
trichogynes serve as receptive surfaces for the spermatia, as an 
essential structure in fertilization, rests upon reaction in the pres- 
ence of water. If leaves are kept free from water-films perithecia 
do not develop, whereas if they are wetted, the carpogonia in due 
time become transformed into perithecia. 


PERITHECIAL STAGE. 


By late March or early April of the succeeding year the peri- 
thecial stage will have matured within decaying leaves left lying 
on the ground. Perithecia, although most abundant at the lower 
leaf surface, occur on both surfaces. They range in diameter 
from 60 to 90. If perithecia are crushed under the cover glass 
the asci are observed to adhere in a group. Each ascus is cylin- 
drically saccate and measures 36 to 45 by 8 to 10m (Fic. 1 B). 
Paraphyses are wanting. The ascospores tend to be biseriately 
arranged, and are almost hyaline. At discharge they are unequally 
two-celled, the upper cell being somewhat the broader. 


ISOLATION IN CULTURE. 


To isolate the pathogen in pure culture a suspension of conidia 
was streaked on poured plates of potato agar. Growth had prog- 
ressed, within 48 hours, to the extent that colonies were visible to 


the unaided eye. After an additional day’s growth conidia charac- 
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teristic of the species were being produced by these young colonies. 
Production of conidia by Cercospora in newly isolated cultures has 
been observed by various investigators including Nagel (1934), 
Latham (1934) and Diachun and Valleau (1941). Nagel em- 
ployed Cercospora althaeina Sacc., C. avicularis Wint., C. beticola 
Sace., C. cruenta Sacc., C. Davisii Ellis & Ev., C. dubia (Riess.) 
Wint., C. Muhlenbergiae Atk., C. moricola Cooke, C. mirabilis 
Sharp, C. Medicaginis Ellis & Ev., C. Physalidis Ellis, C. Setariae 
Atk., and C. zebrina Pass. The study by Latham involved Myco- 
sphaerella cruenta (Sacc.) Latham, having C. cruenta as its conidial 
stage, and that by Diachun and Valleau, Cercospora Nicotianae 
Ellis & Ev. 

After a few weeks the colonies of C. sordida had attained maxi- 
mum growth. They were then compact, dense, elevated, smoky- 
gray in color, and were approximately 1 cm. in diameter. 

Isolations from ascospores were obtained by placing moistened 
leaves bearing mature perithecia, immediately below the surface of 
inverted plates of agar. The ascospores were thereby permitted to 
be forcibly discharged onto the agar. Here the ascospores ger- 
minated by the simultaneous formation of a tube from the tip of 
each cell or from one cell only. After 72 hours conidia like those 
of C. sordida were borne on the developing colonies. In time, 
these colonies that originated from ascospores were indistinguish- 
able from those originating from conidia and, like them, soon 
ceased to produce conidia. The causes for failure of old cultures 
to produce conidia remain unknown but appear to be associated 
with staling: 


IDENTITY OF THE ORGANISM. 


The morphologic features of the organism under consideration 
are clearly those of the genus Mycosphaerella, which admittedly 
includes a large and heterogeneous assemblage of sphaeriaceous 
species. Since no members of this genus have been reported pre- 
viously as pathogens on trumpet creeper, and since this study estab- 
lishes for the first time connection with Cercospora sordida, the 


fungus is regarded as new and is briefly described as follows: 
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Mycosphaerella Tecomae sp. nov. 


Syn. Cercospora sordida Sacc. Mich. 2: 149, 1880; Fungi Ital. 
pl. 683, 1881; Syll. Fung. 4: 470, 1886. 


Peritheciis dispersis, hypophyllis vel interdum amphigenis, subinnatis vel 
erumpentibus, atratis, sphaericis, 50-80 4 diam.; ascis cylindracei-sacciformi- 
bus, fasciculatis, aparaphysatis, 36-45 X 8-10, ascosporis sub-biseriatis, el- 
longato-ellipticis, uniseptatis, loculo supero crassiore, vix constrictis, rectis, 
hyalinis, 9-12 XK 344. 





Fic. 1. Structures associated with Mycosphaerella Tecomae. A, spermo- 
gonium, in section, produced at base of fasicle of conidiophores; B, ascus of 
M. Tecomae; C, conidia from Cercospora sordida; D, conidiophoral fascicle. 
A and B drawn to scale near base of spermogonium, C and D to scale near 
them. 


Hab. in pagina adversa foliorum putrescentorum Tecomae radicantis, in 
verno. 

Spermagoniis et carpogoniis in autumno efformantibus, amphiginis, innatis, 
punctiformibus, in loculis stromaticis oriundis, globosis, atris; spermatiis 
bacillaribus, hyalinis, 2-3 X 1; ascogoniis flexuosis, filiformibus. 

Status conidicus: Cercospora sordida Sacc. statum conidicum sistit. Macu- 
lis superne lutescentibus, indefinitis; caespitulis hypophyllis, effusis, sordide 
olivaceis, ex stomatibus vel hyphis externis oriundis; hyphis laxe fasciculatis, 
septatis, rufescentibus ; conidiis acrogenis vel pleurogenis, aciculari-obclavatis, 
20-180 X 3-45 u, pluriseptatis, dilute rufescentibus. 

Hab. parasitice in paginis Tecomae radicantis. 
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Specimens have been deposited in the Farlow Herbarium, Har- 
vard University, and in the herbarium of the New York Botanical 
Garden. 


DISCUSSION. 


The perfect stages are known for less than a dozen of the 516 
North American species of Cercospora in the host index by Liene- 
man (1929). All with established connection have been assigned 
to Mycosphaerella. Data are still too meagre however to conclude 
that many or all species will eventually be found to possess perfect 
stages of the same type. Moreover in all Cercospora species, 
known to belong to Mycosphaerella, it has not been shown that the 
ascogenous stage is initiated by spermatia and ascogonia but it 
seems reasonable to assume that such is the case. 

Conidiophores and conidia were observed to be produced in 
abundance by development from the ostiolar region of perithecia 
of Mycosphaerella Tecomae.. The condition that favors this de- 
velopment appears to be maintenance of high relative humidity, 
since it occurred only when leaves were kept enclosed in dishes 
lined with moistened paper. Production of conidiophores and 
conidia by proliferative growth from perithecia does not appear to 
have been recorded for any other Cercospora. It is known how- 
ever in Mycosphaerella Fragariae (Tul.) Sacc. which similarly 
bears Ramularia Tulasnei Sacc. (Dudley, 1889), in Sphaerella 
Tussilaginis Rehm, which similarly produces Ramularia brunnea 
Peck (Wolf, 1912), and in a few other species. 


SUM MARY. 


This study involves the developmental cycle of the imperfect 
fungus Cercospora sordida, long known to infect the foliage of 
Tecoma radicans. As structures, not previously known, this 
fungus has been found to produce, on fallen leaves, during late 
summer and autumn, spermogonia and carpogonia, the initials of 
the perithecial or ascogenous stage. By the following spring the 
ascogenous stage will have matured within the tissues of decaying 


leaves. 
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The perithecial stage is herein briefly described as Mycosphae- 
rella Tecomae, and evidence of genetic connection with Cercospora 


sordida is presented. Evidence of connection is as follows: (1) 
Cultures isolated from conidia are identical in appearance with 
those isolated from ascospores ; (2) Cercospora conidia are formed 
in young cultures, both those isolated from conidia and those iso- 
lated from ascospores; (3) Cercospora conidiophores and conidia 
are abundantly produced from the ostiolar region of the perithecia 
of M. Tecomae. 


DuKE UNIVERSITY, 
DurHaM, N. C. 
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ELSINOE VITICOLA 


A. A. Birancourt AND ANNA E. JENKINS 


(wiITH 1 FIGURE) 


In connection with his study of the Astérinées, Arnaud (1) made 
a survey of the Myriangiales as then known. His study of this 
mostly exotic group was based chiefly on herbarium material. 
The two species of Elsinoé that he examined were E. Canavaliae 
on Canavalia gladiata and E. viticola on Vitis coriacea from Bogor 
(Buitenzorg), Java. Both these species were described by Raci- 
borski in 1900 (12 [1: 14; 2: 4]) and specimens of each were 
distributed by him in his “Cryptogamae parasiticae in insula Java 
lectae exsiccati’ ;' E. Canavaliae appears in Fascicle I, No. 9, and 
E. viticola in Fascicle II, No. 83. Only Raciborski’s record of 
these two species is given in the list of fungi of the Dutch East 
Indies published in 1922 by the van Overeems (10) ; moreover, the 
two fungi named are represented only by a small amount of mate- 
rial in the Mycological Herbarium of the “Instituut voor Plant- 
zeikten” at Buitenzorg. This was ascertained by correspondence 
with S. J. Wellensiek, who wrote also that nothing had been done 
on the relative fungi of Java since 1900. The herbarium speci- 
mens of E. Canavaliae and E. viticola in Java are here regarded as 
the actual type material and that distributed elsewhere in “Crypto- 
gamae parasiticae” as of the type collection. In the interest of the 
present study, H. R. A. Miller searched for Elsinoé viticola on 
living Vitaceae in the Botanical Gardens at Buitenborg, but with- 
out success. He wrote?’ as follows: 

“In answer to your letter of March 11th I beg to inform you 
that up till now it has not been possible to find any trace of Elsinoé 
viticola Rac. on Vitis coriacea or on other Vitaceae in the Buiten- 
zorg Botanical Garden, though the plants have been repeatedly 
inspected by Dr. Karthaus and myself.” 


1 Buitenzorg, 1899. 
2 Letter dated September 26, 1938, addressed to the junior writer. 
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When Arnaud (1) studied Z. Canavaliae and E. viticola, he was 
under the impression that they were hyperparasites (Compare 1, 
p. 675-676 and 685-686), although he later recognized (2) them 
as the true cause of the characteristic leaf galls with which they 
were associated. The specimens of Raciborski that Arnaud studied 
are in the Paris Museum. His account of EF. Canavaliae (1, p. 
685-686) is reproduced here almost completely, because it precedes 
and is more or less preliminary to his study of E. viticola. The 
careful description of the leaf malformations produced by E. 
Canavaliae is quoted below: 


Le Champignon semble provoquer la formation de cloques sur le limbe de 
la feuille; ces déformations sont convexes du coté inférieur, plus rarement 
du coté supérieur (fig. A). Le tissu des cloques est plus épais que celui du 
limbe normal ; mais l’augmentation d’epaisseur est surtout due a la formation 
d'une épaisse couche de liége par une assise génératrice qui doit prendre 
naissance dans l’épiderme ou dans l’assise sous-jacente; ce liége est du cdoté 
convexe; du cété concave on trouve les tissus ordinaires de la feuille peu 
modifiés, peut-étre un peu hypertrophiés. Le liége est formé de deux couches 
distinctes. Ce tissu est manifestement le résultat d’une réaction de la feuille 
contre l’attaque d’un parasite primaire dont la nature ne nous est pas connue.® 


There was only scant production of asci on the material of 
E. Canavaliae examined by Arnaud. Thus he wrote: 


“L’Elsinoe décrit par Raciborski était trés maigrement représenté dans 
l’échantillon examiné, et nous avons eu beaucoup de peine a trouver les 
asques; ils se trouvent dans la zone externe du liége dans un stroma peu 
développé, qui s’insinue dans les lacunes du tissu subérifié plus ou moins 
dissocié et sous l’epiderme également fendillé ([pl. 3] fig. C).” 


Arnaud’s (1, pl. 3, A—D) clear drawings of Elsinoé Canavaliae, 
which is the type species of this recently revised (7) genus, are 
much prized, as is shown by the citations to them in literature deal- 
ing with the group. Shear (13) has reproduced the detailed 
drawing (1, pl. 3, D), which shows a number of asci in situ in 
the stroma. The entire plate, with figure E representing a leaf 
of Vitis coriacea infected by E. viticola, is reproduced by Arnaud 
and Arnaud (2, v. 2, fig. 630). 


3 Lesions of this same character produced on leaves of citrus by Elsinoé 
Fawcettii Bitancourt and Jenkins (Syn. Sphaceloma Fawcettii Jenkins) are 
described by Cunningham (5) and by Butler (4). 
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With respect to Elsinoé viticola, Arnaud (1, p. 686-687) first 
points out that in the original description, here quoted,‘ the host 
species is given as Vitis serrulata Roxb., while on the printed 
specimen label, it appears as V. coriacea. “Dans tous les cas,” 
Arnaud states, “il ne s’agit pas du Vitis coriacea Schuttl. des 
ampélographes qui vient dans la Floride (Amérique du Nord).” 
The species referred to on the specimen label is doubtless V. 
coriacea (DC.) Miq. In Koorders (9) both these species are 
listed under the genus Tetrastigma, V. coriacea as T. coriaceum 
(DC.) Gagnep. and V. serrulata as a synonym of T. glabratum 
(Blume) Planch. In this study the host of E. viticola will be 
referred to as T. coriaceum. 

The leaf spot on Raciborski’s exsiccatum of E. viticola is de- 
scribed by Arnaud (1) as follows: 


Les feuilles présentent des cloques circulaires saillantes tantot d’un cote, 
tantot de l’autre; d’aprés Raciborski, elles sont de couleur brun-chocolat et 
ressemblent a premiére vue a celles que cause le Cephaleuros virescens. 
Sur les échantillons secs, la face*convexe est plut6t grisatre, la face concave 
vert brun. La structure est analogue a celle qui a été décrite a propos de 
lechantillon précédent; mais les cloques sont moins saillantes; les cellules 
du liége ont une disposition plus réguliére et sont moins déformées. Quand 
les altérations se trouvent sur une nervure, elles sont allongées et sont 
simplement formées par un €paississement liégeux, dartreux, sans concavité 
a la face inférieure. 


4 Elsinoe viticola Rac. 

_An der Unterseite, seltener an der Oberseite der Blatter, ebenso auf den 
Hauptnerven, wie zwischen denselben bilden sich chocoladebraune, deutlich 
erhabene, flache Flecke, die unregelmassig rundlich sind, und gewohnlich mit 
kleinen Lappen radiar fortwachsen. Die flachen Erhabenheiten, welche den 
Invasionen des Cephaleuros virescens oberflachlich ahnlich sind, sind Pilz- 
gallen, entstanden durch die Bildung eines mehrschichtigen Lagers, aus 
korkahnlichen, isodiametrischen, braunwandigen Zellen. Zweischen den 
Zellen wuchert ein reich septirtes Mycelium, deren kurze Zellen dicht 
gedrangt sind, und jede der oberflachlichen Zellen, mit einem Pseudoparen- 
chym umgeben. Ziemlich weit von einander bilden sich die Asci, rungliche 
Sori bildend. Die einzelnen Sori haben 2-16, von einander durch pseudo- 
parenchymatisch verwebte Hyphen getrennte Asci, welche neben und iiber 
einander liegen. Die Asci sind rundlich eif6rmig, oder ganz rundlich, dick- 
wandig, farblos, 26-28 breit, bis 32 lang, achtsporig. Die Sporen sind 
farblos, langlich elliptisch, durch Querwande noch in unreifen Asci in 3-4 
Zellen getheilt, neben einander liegend, 15-18 lang, 44.5 dick, farblos. 

Bei der Reife verfaulen die pilztragenden Gallen und die Ascosporen treten 
dann nach aussen, 

Auf den Blattern des Vitis serrulata Rxb, bei Buitenzorg. 
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Fic. 1. Elsinoé viticola on Tetrastigma coriacearum (Vitis coriacea), 
Buitenzorg, Java (Raciborski, Crypt. Par. No. 83). A, lower leaf surface 
showing salient leaf spots XI; B, a, enlargement of A, a, X 10; C and D, 
sections of two pycnidia of Phyllosticta from B, possibly representing a 
secondary organism; D, stained with cotton blue, X 500; E, section from 


A, 
diseased leaf tissue here permeated with abundant hyaline hyphae interpreted 
as of this species X 500; F, pycnidia of lichen in vicinity of B. Photographs 
by M. F. L. Foubert (A and B) and by Bitancourt (C~F). 


a, in a region where asci of the Elsinoé probably were produced, the 
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Arnaud’s search for asci of Elsinoé viticola was unsuccessful. 
He states: 

“Malgré tous nos efforts, nous n’avons pas réussi a retrouver l’Elsinoe de 
Raciborski sur ces échantillons; nous avons seulement observé sous la 
cuticule les restes d’un mycélium de Champignon ou d'un thalle d’Algue sans 
caractéres bien déterminés.” 

The development beneath the cuticle could well have been hyphae 
of the Elsinoé. Arnaud’s reference here to an alga may be traced 
to the discussion in the last paragraph of his account of E. Cana- 
valiae.® 

Critical study of Raciborski’s exsiccatum of Elsinoé viticola was 
undertaken in 1938, by the writers, on the basis of Raciborski’s 
exsiccatum of this fungus in the Mycological Collections of the 
Bureau of Plant Industry, United States Department of Agricul- 
ture (FIG. 1, 4). The spot chosen for sectioning (Fic. 1, A, a) 
is shown in figure 1, B, a, at a magnification of 10 diameters. 
Sections of the most prominent fruiting bodies on the spot, when 
examined microscopically, proved to be old pycnidia of Phyllos- 
ticta, not necessarily connected genetically with the Elsinoé. The 
upper part of several of these pycnidia had fallen away; others 
were intact and are shown in figure 1, C and D. Certain brown, 
effuse areas on the spot were believed to mark the places where 
asci of the Elsinoé were produced. None were detected, however, 
in sections of the leaf in these particular regions, but there was 
an abundance of hyaline hyphae typical of this genus, therefore 
undoubtedly of E£. viticola (ric. 1, D). It is thus still a fact that 
asci of this species have been viewed only by Raciborski. 

A minute green superficial growth near the large spot sectioned 
was obviously a lichen. One of the two pycnidia present on it is 
shown in figure 1, F. The spores are 2-celled as illustrated. 

5 This is quoted as follows: 

Marshall Ward (Strigula complanata (1884), p. 106, Pl. XVIII, fig. 7, 
8 et 9; Pl. XIX, fig. 10, 13 et 14) décrit et figure une formation de liége 
provoquée par le Strigula (Cephaleuros virescens lichénisé) aux dépens de 
l’assise sous-€pidermique. Dans ce cas, le liége est moins abondant que pour 
l’Elsinoe; mais les feuilles étudiées par Marshall Ward étaient en général 
coriaces, tandis que les Elsinoe ont été signalés sur des feuilles minces ot 
les réactions doivent étre plus marquées. II serait intéressant de rechercher 
la présence du Cephaleuros virescens dans les jeunes cloques des plantes 


portant les Elsinoe. Du reste, pour l’échantillon suivant, Raciborski lui- 
méme indique que les altérations ressemblent a celles du Cephaleuros. 
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The other species of Elsinoé known on Vitaceae is E. ampelina 
(DeBary) Shear (13) on Vitis spp. including V. vinifera L. In 
its perfect stage this also is extremely rare, having been found 
only once. In its conidial stage, however, it has long been known 
as Sphaceloma ampelinum DeBary or Gloeosporium ampelophagum 
(Pass.) Sacc. The literature shows that there has been conjec- 
ture as to whether this organsim, which causes anthracnose of 
grape, may not be the same as E. viticola (2, v. 1, p. 380, 3, 8, 13) ; 
in one instance it has been so construed (11, p. 24). Lesions on 
Vitis produced by E. ampelina, illustrated in numerous treatises on 
plant diseases, are entirely distinct from those on Tetrastigma pro- 
duced by E. viticola. Species of Elsinoé are often specific in their 
host relations and not cross inoculable from one host genus to 
another even within the same host family. At any rate, now that 
the host of E. viticola has been shown to be Tetrastigma of the 
Vitaceae and not Vitis, the previous reason for considering the 
grape anthracnose organism as identical or possibly identical with 
E, viticola is eliminated. E. viticola stands without synonomy as 
originally described. 

In the list by the van Overeems, Elsinoé appears under the 
Exoascaceae as it was classified by Raciborski. An historcial ac- 
count of the genus including its transfer to the Elsinoaceae of the 
Myriangiales appears elsewhere (6). Raciborski’s description of 
the genus also has been emended (10). 

Instituto Brotocico, SAo PaAvuLo, 
AND 


BurEAU OF PLANT INDUSTRY STATION, 
WasHIncrToNn, D. C. 
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A NEW SCLEROTINIA CAUSING A 
DESTRUCTIVE DISEASE OF 
BULBS AND LEGUMES ' 


F. L. Drayton anp J. W. Groves 


(witH 11 FIGURES) 


In 1931, when the senior author was a graduate student at 
Cornell University, some tulip bulbs were sent to the Department 
of Plant Pathology by a florist in Utica, N. Y. These bulbs were 
completely rotted and densely packed with black sclerotia beneath 
the tunic and between the scales (Fic. 3). No conidia were pres- 
ent, there was little or no root growth, and in no instance was 
there any dévelopment of the apical shoot. The sclerotia meas- 
ured up to 6 mm. in diameter and from their appearance it was 
presumed that the fungus was Sclerotinia sclerotiorum (Lib.) de 
Bary. When isolations were made on potato-2% dextrose agar, 
it was evident, however, that this was not S. sclerotiorum, for it 
produced much smaller sclerotia, resembling those of S. minor 
Jagger (1920). Cultures of this fungus and of S. minor growing 
on the same medium appeared to be identical. After this initial 
isolation, no further work was done at that time. 

In 1935, a culture of what appeared to be the same fungus was 
received from Dr. M. W. Cormack of the Dominion Laboratory 
of Plant Pathology, Edmonton, Alberta. Cormack (1934) had 
reported this fungus as the cause of a destructive root rot of 
alfalfa and sweet clover in Alberta. He designated it as Sclero- 
tinia sp. on the basis of the appearance of the sclerotia, but he 
had not seen any apothecia. 

A few weeks later, Mr. H. N. Racicot of this laboratory col- 
lected some diseased tulips in a garden at Westmount, Que. The 
disease was confined to one bed of 32 square feet and 70 per cent 
of the bulbs planted in it had either failed to grow or had devel- 


1 Contribution No. 730 from the Division of Botany and Plant Pathology, 
Science Service, Department of Agriculture, Ottawa, Canada. 
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oped a few small leaves with no bloom. The bulbs were packed 
with sclerotia (Fics. 1 and 2) and isolations yielded cultures which 
appeared to be identical with those from the Utica specimens. 
Further cultures of the same type were obtained during the next 
few years. In 1936, a culture was obtained from a collection of 
completely rotted tulip bulbs sent from a home garden in Montreal, 
Que. The next year, Cormack sent six more isolates, one from 
alfalfa, four from white sweet clover, and one from yellow sweet 
clover. These were followed by another isolate from white sweet 
clover in 1939. In the same year, the senior author was asked to 
examine some tulips in a garden in Westmount, Que. This was 
not the same planting from which the 1935 collection had been 
obtained. It proved to be of great interest, for not only were the 
tulips badly infected, but some narcissus bulbs were found similarly 
attacked (Fic. 4), and isolations yielded the same fungus. 


CROSS-INOCULATIONS WITH THE BULB AND LEGUME ISOLATES 


Pending the development of apothecia for the identification of 
these fungi, some experiments were undertaken to determine 
whether each set of isolates was pathogenic to both tulips and 
legumes. These trials were made by Dr. M. W. Cormack in plots 
at Edmonton, Alta. 

From the first set of inoculations, made in October, 1936, he 
reported in April, 1937, that the isolate from the Utica tulips was 
“highly pathogenic on roots of alfalfa and sweet clover.” Later in 
1937, we sent him four isolates from tulips, and in June, 1938, he 
wrote: “All four isolates were highly pathogenic to both alfalfa 
and sweet clover and in most cases completely rotted the roots 
and killed the plants. Our isolates of Sclerotinia sp. from the 
legume hosts are consistently more pathogenic to sweet clover than 
to alfalfa, but your tulip isolates appear to attack these two hosts 
with equal severity.” 

In the third trial, tulip bulbs were inoculated, using the Utica 
tulip isolate in one set and a sweet clover isolate in another. Six 
varieties of tulips were used representing the Single Early, Cottage, 
and Darwin types, with four bulbs of each variety for each test. 
The bulbs were planted on October 8, 1938, in trenches four inches 
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deep. A small quantity of oat-hull inoculum was placed below and 
around each bulb at the time of planting. Check bulbs were simi- 
larly treated except that sterile oat-hull medium was substituted 
for the inoculum. The final notes were taken on May 3, 1939, 
and Cormack summarized these as follows: “The Utica tulip iso- 
late completely rotted all the bulbs of all varieties (F1c. 5), except 
one bulb of Prince of Austria which was partially rotted and from 
which weak growth had started. In the case of the sweet clover 
isolate, similar symptoms were produced (Fic. 6), but there was a 
greater number of partially rotted bulbs. The uninoculated bulbs 
were all sound (Fic. 7). With both cultures, the completely rotted 
bulbs were pulpy in texture and had concentric rings of sclerotia 
packed between the scales. In the case of the partially rotted 
bulbs, most of the decay was at the base or between the outer 
scales and the growth of the shoot was greatly retarded.” 

These trials clearly indicate that the fungi isolated from the 
bulbs and from the legumes are vigorously pathogenic not only on 
their respective original host plants, but also when cross-inocula- 
tions are made. 


CONDITIONS FOR INFECTION 


It is of interest to note the conditions under which infection 
took place in the experiments at Edmonton. With the inoculum 
placed around the bulbs and the crowns of the legumes in October, 
infection was evident the following spring soon after the snow had 
melted. In contrast to this, during the attempts to obtain apothe- 
cia, a number of flats of soil was inoculated with the various iso- 
lates from bulbs and legumes, one isolate to each flat. Small tulip 
bulbs were planted in these flats, kept in a cold storage room at 
about 40° F. until the bulbs were rooted, and then moved to the 
greenhouse. A few apothecia developed from some of the isolates, 
but the tulips grew well and no infection occurred. This fungus, 
therefore, requires the low temperatures of the soil during the late 
autumn, winter, and early spring for its pathogenic activity. These 
requirements are identical with those described for Sclerotinia con- 
voluta on garden iris by Drayton (1937). Cormack (1942) refers 
to the Sclerotinia sp. and the other fungi included in his paper as 
“fungi which attack dormant plants in the early spring.” 
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Fias. 1, 2, tulip bulbs from the Westmount collection showing the decay 
caused by Sclerotinia sativa and the development of sclerotia on the outside 
and between the scales; 3, affected tulip bulb from the Utica collection; 4, 
two halves of a narcissus bulb decayed by the same fungus; 5, tulip bulb 
inoculated with the isolate from Utica tulips; 6, tulip bulb inoculated with 
a sweet clover isolate; 7, healthy tulip bulb from the uninoculated series. 
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DEVELOPMENT OF APOTHECIA 


The first attempt to obtain apothecia of this fungus was under- 
taken by the junior author on January 7, 1937, using only the iso- 
lates from tulips. The general procedure described by Drayton 
(1937) and Groves and Drayton (1939) was followed with a few 
modifications. The Petri dishes with sterilized wheat and water 
were inoculated and incubated at 14°, 10°, and 5° C. for two 
months. Half of these cultures were then placed in running water 
for 48 hours with the idea of leaching out any possible toxic staling 
products that would normally be removed out of doors by periodic 
precipitation. Individual sclerotia, as well as pieces of the wheat 
cultures 3-4 cm. square, were placed on moist sand in preparation 
dishes. These dishes were put at 0° C. until November, when 
they were spermatized and moved to 5° C. for one month, then 
at 10° C. for one month, and finally transferred to the greenhouse 
at a temperature of about 10-14° C., shaded from direct sunlight. 
No apothecial fundaments or apothecia appeared in this series. 

A second series was begun on April 10, 1937, using isolates 
from both tulips and legumes. In addition to wheat, rolled oats 
and corn meal were used as substrata for the vegetative growth. 
All of the cultures were incubated at 5° C. for two months. As 
before, individual sclerotia and squares cut from the cultures were 
placed on moist sand, but without previous leaching, and the prep- 
aration dishes were put at 0° C. until November. The cultures 
were then spermatized and placed at 5° C. for one month, moved 
to 10° C. for one month, and finally transferred to the greenhouse. 
Late in February, a few apothecial fundaments appeared on the 
individual sclerotia from the cultures grown on wheat, but they 
failed to complete their development and no apothecia were ob- 
tained. 

A third series was started in November, 1938, using both tulip 
and legume isolates. These were.transferred to wheat plates and 
for two months half of them were incubated at 14° C. and the 
other half at 5° C. Only individual sclerotia were used on the 
sand in the preparation dishes and, as before, they were placed at 
0° C., but this time for only one month, and after spermatization 
put at 5° C. for two weeks, at 14° C. for two weeks, and then 
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transferred to the greenhouse. The technique used for sperma- 
tizing the sclerotia was modified in this series. Instead of applying 
the suspension of spermatia in soil extract directly to the sclerotia 
with a sterilized camel’s hair brush, the suspension was used to 
moisten sterilized soil and then the sclerotia were covered with this 
soil to a depth of about 3 mm. By June 3, 1939, no fundaments 
had appeared and the greenhouse temperature was becoming too 
high for further development. The cultures appeared to be in 
good condition, however, so they were placed in the 0° C. chamber 
until November, when they were returned to the greenhouse. On 
March 7, 1940, a mature apothecium was observed and apothecia 
continued to develop until early in May (Fics. 9-11). A number 
of single ascospore cultures was obtained from the different isolates. 
In this series, one set of sclerotia was left unspermatized and 
three sets were spermatized, one with spermatia from a tulip isolate, 
one with spermatia from an alfalfa isolate, and the other with a 
mixture of spermatia from several isolates. Apothecia appeared 
in both spermatized and unspermatized dishes. It was not possi- 
ble, however, to conclude from this that the fungus is self-fertile, 
because in these preliminary attempts to obtain apothecia, sclerotia 
from more than one isolate were put in each dish, in order to 
economize space. Under these conditions, it had been found in 
another species that even when the isolates are well separated in 
each dish, it is possible for spermatia to be washed from one isolate 
to another and effect fertilization. It is essential, therefore, in 
these forms, that each isolate be kept in a separate dish at all 
stages, to obtain accurate information on the sexual reaction. 
Before the third culture series was completed, a fourth one was 
started in June, 1939, using additional isolates, including the one 
from narcissus bulbs and a culture isolated from tulip plants grown 
in British Columbia, which we had reason to believe was the true 
Sclerotinia minor Jagger. The isolates were grown on wheat as 
before, but this time incubated at 0° and 5° C. for three months; 
individual sclerotia were placed on sand and held at 0° C. for one 
month, they were then spermatized using soil, moved to 5° C. for 
one month, then to 14° C. for one month, and finally moved to 
the greenhouse on December 26, 1939. On February 15, 1940, 
apothecia were mature in all of the cultures of S. minor grown 
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originally at 5° C. On March 27, two apothecia appeared in one 
of the sweet clover isolates, and by April 15 a fair number had 
developed from both tulip and narcissus isolates. The cultures of 
S. minor did not grow as well at low temperatures as the bulb- 
legume isolates, but even those grown at 5° C. developed apothecia 
much more quickly and abundantly than any of the cultures from 
bulbs or legumes. This readiness with which S. minor develops 
apothecia had been demonstrated previously with authentic cultures 
of this species. 

A final culture series, designed to determine the sexual behaviour 
of this fungus, was begun on May 17, 1940. Eight single asco- 
spore cultures from both tulip and legume isolates were used, and 
throughout the experiment they were kept in separate dishes. The 
cultures were grown on wheat at 5° C. and 14° C. for three 
months and individual sclerotia were then placed on moist sand 
at 0° C. for two months. One set was left unspermatized, two 
sets were spermatized with spermatia from single ascospore cul- 
tures from tulip isolates, and two were spermatized with spermatia 
from single ascospore cultures from sweet clover isolates. The 
checks were covered with sterilized soil moistened with soil extract 
and the others were covered with soil moistened with the spermatial 
suspension in soil extract. After spermatization, the dishes were 
put at 5° C. for two weeks, moved to 14° C. for one month, and 
finally transferred to the greenhouse on December 21, 1940. 

The first apothecia appeared on February 24, 1941, and they 
continued to develop until May 15, when the greenhouse was 
becoming too warm to continue the experiment. The cultures ap- 
peared to be in good condition however, so they were transferred 
to the 0° C. chamber until November, when they were returned to 
the greenhouse. Apothecia began to appear again on February 
22, 1942. 

Out of the eight single ascospore cultures used in this series, 
apothecia were obtained from seven and appeared in both sper- 
matized and unspermatized dishes. This proves conclusively that 
this fungus is homothallic and self-fertile. 

In his discussion of homothallism, Buller (1941) states that in- 
dications point to the fact that “Sclerotinia as a genus is hetero- 
thallic rather than homothallic.” It has, however, been demon- 











524 Mycotocia, Vor. 35, 1943 


strated by Miss Keay (1939) and others that S. sclerotiorum, S. 
Trifoliorum, and S. minor are homothallic and self-fertile, and 
in addition, Godfrey (1923) found this condition in S. Ricini 
through the development of apothecia in undisturbed cultures from 
single ascospores. 

There has been a tendency among authors of recent years to 
split the genus Sclerotinia on the basis of the type of conidial 
stage, for example, Monilinia Honey (1928), with the conidial 
stage belonging to Monilia; Septotinia Whetzel (1937), with a 
Septogloeum-like conidial stage ; and Ovulinia Weiss (1940), with 
conidia comparable to those of the form genus Ovularia. It seems 
probable, therefore, that species such as S. Gladioli Drayt., in 
which the apothecia arise from a stroma and not from sclerotia, 
and the species with conidial stages belonging to the form genus 
Botrytis will eventually be segregated from the group of species 
closely related to S. sclerotiorum, in which the apothecia arise from 
sclerotia and there is no conidial stage. It is therefore misleading 
to conclude from S. Gladioli and species with conidial stages of 
the Botrytis type that the genus Sclerotinia, as at present recog- 
nized, is heterothallic. At least in the group typified by S. sclero- 
tiorum, to which the tulip-legume fungus belongs, the evidence so 
far accumulated would indicate that its species are predominantly 
homothallic. 


IDENTITY OF THE FUNGUS 


The collection of isolates of this fungus, described earlier in 
this paper, numbered thirteen. One of these was lost early in the 
investigation through a sulphur dioxide leak in one of the low tem- 
perature chambers. Of the remaining twelve, apothecia were ob- 
tained from nine, including four from tulips, one from narcissus, 
and four from sweet clover. Judging from the morphological 
characters of the apothecia, the gross appearance of the cultures, 
the temperature requirements for infection, the high percentage of 
infection obtained from cross-inoculations, and the conditions re- 
quired for the development of apothecia, the fungi obtained from 
the bulbs and from the legumes are identical. 

It was noted earlier that this fungus closely resembles Sclerotinia 
minor in the appearance of the cultures. It can, however, be dis- 
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tinguished from S. minor by the darker colour of the apothecia, 


the smaller asci and ascospores, and by the fact that quite dif- 
ferent conditions are required for the production of apothecia. 
Another closely related species is Sclerotinia intermedia de- 
scribed by Ramsey (1924) on roots of salsify and carrots. In 
reply to a request for specimens and cultures, Dr. Ramsey sent an 




















Fic. 8, a young spermodochium of Sclerotinia sativa showing the hypha 
from which it arises and the globose spermatia, X 500; 9-11, apothecia of 
S. sativa; 9, from a sweet clover isolate; 10, from a Westmount tulip isolate ; 
11, from the Utica tulip isolate. 


apothecium embedded in paraffin and a culture with the note that 
it was one of the original cultures from which the species was 
described and that it had maintained its individuality and was 
easily distinguished from S. sclerotiorum and S. minor. This cul- 
ture differs markedly from cultures of the tulip-legume fungus in 
that aerial mycelium is more abundant and sclerotia are fewer and 
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more fleshy in consistency. The sizes of the asci and ascospores 
as given in the published description of S. intermedia are not very 
different from those of the tulip-legume fungus, but they do indi- 
cate that in S. intermedia the asci and ascospores are slightly longer 
and narrower. This was confirmed on examination of microtome 
sections of the embedded apothecium sent by Dr. Ramsey. The 
conditions required for apothecium development appear to differ 
also, as Ramsey (1925) obtained apothecia of S. intermedia from 
cultures kept at room temperature and, as pointed out above, the 
tulip-legume fungus must be grown at low temperatures (prefer- 
ably 0°--5° C.) in order to obtain apothecia. The differences in 
the asci and ascospores are not great, but together with the dif- 
ferences in the cultures and in the conditions required for apothe- 
cium development, it is concluded that the tulip-legume fungus is 
an undescribed species. As the apothecia of this fungus have been 
found so far only in cultures, the following name is proposed. 


TECHNICAL DESCRIPTION 
Sclerotinia sativa sp. nov. 


Apotheciis singulis vel pluribus e sclerotiis, stipitatis, cupulatis vel fere 
planis, demum convexis, 1-5 mm. diam. carnosis “Sayal brown,” “cinnamon,” 
“cinnamon buff” vel raro “cinnamon drab,” excipulo concoloro vel ob- 
scuriore, pubescento, stipite 2-6 mm. longo, 0.4-0.8 mm. diam. versus basim 
obscuriore, hypothecio prosenchymato, excipulo pseudoparenchymato; ascis 
cylindricis, stipitatis, octosporis, 100-120-(130) X (7.5)-8-10; ascosporis 
ellipsoideis vel ovoideis, hyalinis, continuis, uniseriatis, 9-11-(12) x 4-5- 
(7) 4, paraphysibus hyalinis, filiformibus, septatis simplicibus vel ramosis, 
2.5-3.5 4 diam. apice ad 4-5 incrassatis; spermatiis minutis, globosis, uni- 
guttulatis, 2.0-3.5 u diam. 

Hab. in bulbis Tulipae et Narcissi, in radicibus Meliloti et Medicaginis. 


Sclerotia black, irregular in shape, usually more or less circular 
to elongated, mostly 1-5 mm. in length, sometimes longer, 1-2 mm. 
in thickness, frequently becoming laterally fused, and forming ir- 
regular crusts, not adhering closely to the substratum; apothecia 
arising singly or in clusters from sclerotia, 1-5 mm. in diam., disc 
shallow cup-shaped to almost plane, finally convex, “Sayal brown” 
to “cinnamon” or “cinnamon buff,” occasionally to “cinnamon 
drab,” excipulum concolorous or darker, slightly hairy to almost 
glabrous, stipe 2-6 mm. long, tapering downward, 0.4-0.8 mm. in 
diam., dark brown to almost black at the base; hypothecium pro- 
senchymatous composed of ascending, interwoven hyphae about 
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6-8 » in diam., excipulum a narrow pseudoparenchymatous zone 
composed of irregular cells about 7-12 » in diameter of which the 
outer cells grow out into short hairs, subhymenium a narrow com- 
pact zone of closely interwoven hyphae; asci cylindric with a 
slender tapering stalk, eight spored, 100-120-(130) * (7.5)-8- 
10 »; ascospores ellipsoid to ovoid, hyaline, one celled, uniseriate, 
9-11-(12) & 4-5-(7) »; paraphyses hyaline, filiform, septate, sim- 
ple or branched 2.5-3.5 » in diam., the tips swollen up to 4-5 p; 
spermatia minute, hyaline, globose, uniguttulate, 2.0-3.5 » in diam. 
borne in a spermodochium (Fic. 8) made up of closely septate 
hyphae that give rise to numerous clusters of verticillately branched 
conidiophores ending in typical phialides. 


Hosts: bulbs of Tulipa and Narcissus and roots of Medicago 
sativa L., Melilotus alba Desr., and Melilotus officinalis (L.) Lam. 

Type. Dept. Agr. Ottawa Myc. Herb. 9015. Apothecia devel- 
oped in culture March-April 1940. 

Co-type material deposited in the Herbarium of the University 
of Toronto; Plant Pathology Herbarium, Cornell University ; 
Farlow Herbarium, Harvard University; Herbarium New York 
Botanical Garden; and Kew Herbarium. 

Distribution: New York, Quebec, Alberta, Saskatchewan. 


SUMMARY 


Sclerotinia sativa is described as a new species. It causes a 
serious disease of tulip and narcissus bulbs and a root rot of 
alfalfa and sweet clover. 

Successful cross-inoculations were made of the bulb and legume 
isolates. 

Apothecia have not been observed in nature, but were obtained 


from cultures in the laboratory and greenhouse. It was demon- 


strated that the fungus is homothallic. 
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ADDITIONS TO FLORIDA FUNGI 


Witi1am A. MurriLyi 


Specimens cited in this paper are permanently deposited in the 
herbarium of the Florida Agricultural Experiment Station, at 
Gainesville. The nomenclature is that used by the author in 
“North American Flora,” but at the close of the paper certain 
species are transferred to genera more familiar to those using 
Saccardo. Dr. Rolf Singer has kindly allowed me to use some 
of his notes on microscopic characters. 


Clitocybe peralbida sp. nov. 


Pileo convexo ad infundibuliformi, gregario, albo, 2 cm. lato, amaro; 
lamellis angulatis, distantibus, denticulatis, albis; sporis ellipsoideis, 4-6 X 
24 4; stipite albo, glabro, 2-3 X 0.25-0.3 cm. 


Pileus regular, convex to infundibuliform or depressed, gre- 
garious, about 2 cm. broad; surface dry, smooth, .milk-white, un- 
changing, finely pruinose, margin even, entire, incurved; context 
thin, white, odorless, sweet, becoming bitter and mawkish ; lamellae 
tapering behind, narrow, distant, inserted, denticulate, white, yel- 
lowish when dry; spores ellipsoid, smooth, hyaline, 4-6 & 2-4 »; 
stipe equal, smooth, glabrous, white, unchanging, 2-3 < 0.25-0.3 
cm. 


Type collected by West and Murrill on dead hardwood in Kelley’s 
Hammock, ten miles northwest of Gainesville, Fla., July 19, 1938 
(F 17911). A beautiful white species, looking like dainty fairy 
cups set out on a log. In dried specimens the white teeth stand 
out conspicuously along the edges of the yellowed gills. 


According to Singer, “Epicutis of repent, strongly diverticulate (up to 
almost 4 high), thin hyphae. Some cystidioid bodies reach the epicutis. 
Hyphae of context with thin or moderately thickened walls, non-amyloid, 
with clamp connections. Gill-trama regular, of thin hyphae; cheilocystidia 
versiform, not striking, rather scattered, irregularly basidiomorphous or 
filamentous; edge of lamella subhomomorphous; cystidia well-developed, 
long-clavate, with a slightly thickened wall, arising from the trama, smooth, 
hyaline, 45-55 X 68-8; basidia 4-spored, 25-37 X 6.7-7.5; spores smooth, 
hyaline, guttulate, non-amyloid, 6.7-7.5 X 3.5-4.3 uw.” 
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Crepidotus albissimus sp. nov. 


Pileo reniformi, convexo, 8-12 X 6-8 mm., glabro, fibrilloso, albo; lamellis 
adnatis, albis; sporis ellipsoideis, 5-7 K 34 u. 


Pileus reniform, convex, attached by a tubercle, gregarious, 8- 
12 X 6-8 mm. ; surface dry, smooth, silky-fibrillose, very white and 
unchanging ; margin entire, even, fibrillose, incurved ; context white, 
unchanging ; lamellae adnate, rather broad behind, medium distant, 
inserted, fimbriate on the edges, white, whitish when dry; spores 
ellipsoid, smooth, nonguttulate, about 5-7 « 3-4 u. 


Type collected by W. A. Murrill on a dead hardwood branch in 
a high hammock at Gainesville, Fla., June 28, 1938 (F 17281). A 
striking pure-white species which does not become discolored on 
drying. 


According to Singer, “Cuticle of repent, filamentous, thin hyphae with 
clamp connections; cystidia none; cheilocystidia scattered, subfilamentous, 
hyaline, 4-5 4 broad; basidia 24-30 X 6-7; spores brownish, smooth, with 
simple, rather thin wall, 6.8-7.3 X 44.7 u.” 


Galerula magnispora sp. nov. 


Pileo convexo, 1 cm. lato, glabro, isabellino; lamellis adnatis, latis, fulvis ; 
sporis ellipsoideis,’ fulvis, 15-20 X 10-124; stirite albo, glabro, 3-4.5 X 0.12- 
0.2 cm. 


Pileus convex, not expanding, gregarious, reaching 1.2 cm. broad ; 
surface moist, smooth, glabrous, isabelline, estriate, margin even, 
entire ; context thin, odor not characteristic ; lamellae adnate, broad, 
ventricose, medium distant, inserted, entire, soon becoming ful- 
vous ; spores ellipsoid, smooth, opaque, fulvous, 15-20 & 10-12 p; 
stipe slightly enlarged below, hollow, smooth, glabrous, white, 
shining, 3-4.5 & 0.12-0.2 cm. 


Type collected by W. A. Murrill on old cow dung in a hammock 
south of Gulf Hammock, Levy Co., Fla., Mar. 8, 1942 (F 19841). 


Found but once. The spores are larger than in any other Ameri- 
can species of my acquaintance. 


According to Singer, “Spores 11.3-17.5 X 8-104, deep-ferrugineous, with 
a large germ-pore and distinctly truncate, with a double, smooth wall. 
Basidia short, 21.5-34 X 12.7-14.4, the majority 4-spored but among them 
numerous 2-spored and 3-spored ones. Cheilocystidia fusoid-ventricose, the 
apex contracted into a thin neck the tip of which is thickened into a globulose 
appendix 3-3.8 diam., entire length 20.7-27.5 4, largest diameter 6.8-7.8 u. 
Cystidia none. The hymenium forms no needle-like crystals in ammonia 
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(15 min.). The epicutis of the pileus consists of an hymeniform layer of 
piriform cells (e gr. 33 X 20). The epicutis of the stipe consists of 
numerous, versiform but not capitate (fusoid, cylindric, subampullaceous, 
clavate) dermatocystidia or so-called ‘hairs,’ which are hyaline. Hyphae 
with clamp connections.” 


Galerula semiglobata sp. nov. 


Pileo semigloboso, 1 cm. lato, isabellino; lamellis latis, subdistantibus, 
sporis ellipsoideis, 8-9 X 4-54; stipite pallido, 1 X 0.1 cm. 


Pileus hemispheric, solitary, 1 cm. broad; surface slightly viscid, 
subglabrous, smooth, uniformly pale-isabelline, margin straight, 
even, entire ; context membranous, pallid, odorless ; lamellae sinuate, 
slightly ventricose, very broad, inserted, rather distant, pallid to 
isabelline, the edges white and fringed; spores ellipsoid, smooth, 
yellowish-brown, usually granular, about 8-9 & 4-5 y; stipe equal, 
smooth, glabrous, whitish-tomentose at the base, 1 cm. long, scarcely 
1 mm. thick. 


Type collected by West and Murrill on dead oak wood in a 
hammock at Arredonda, Fla., July 29, 1938 (F 17984). Per- 
fectly hemispheric, with beaded gills. Dried specimens resemble 
Naucoria. 


According to Singer, “Spores 6.7-9 X 3.5-5 4, smooth, rather thin-walled, 
melleous, subglobose (rarely) to reniform, without a germ-pore. Basidia 
13.5-22 X 6.7-7.2 u. Cheilocystidia clavate or filamentose with a large, 
rounded, capitate apex, or subfusoid-cylindric with rounded apex, numerous, 
hyaline to pale-melleous, smooth, 47-65 X 6.8-11.54. Cystidia none. Epi- 
cutis of the pileus formed by fusoid or subfusoid, not distinctly incrusted and 
not very thick-walled (wall 0.4-0.6#), erect or semi-erect dermatocystidia, 
the terminal portion (from the last septum) 65-70 X 8-104; clamp con- 
nections constantly present.” 


Gymnopilus dryophilus sp. nov. 
Pileo 3-5 cm. lato, hispido-squamuloso, flavo; sapore grato; lamellis 


pallide-luteis; sporis ellipsoideis, ferrugineis, 6-7 X 3.5-5 4; stipite subfibril- 
loso, pallide-luteo, 5-7 cm. longo. 


Pileus convex to subexpanded, cespitose, 3-5 cm. broad ; surface 
dry, hispid-squamulose, especially at the center, becoming fibrillose 
or subsquamulose with age, pale flavous to darker, margin even, 
entire; context pallid, mild; lamellae adnate with decurrent tooth, 
broad, not crowded, entire, pale luteous; spores ellipsoid, finely 
granular, uniguttulate, ferruginous, 6-7 & 3.5-5 »; stipe equal or 
tapering upward, dry, smooth, slightly fibrillose, pale luteous, 
opaque, varying in thickness, about 5-7 cm. long. 
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Type collected by Lillian Arnold and Erdman West on an oak 
log at Gainesville, Fla., Dec. 14, 1931 (No. F 15735). Also col- 
lected several other times about Gainesville on dead oak wood. 
Suggesting G. penetrans in form and habit of growth, but not 
found on pine and conspicuously speckled with erect, pointed scales. 


According to Singer, “Type specimens are not good for study of gill-edge. 
I have studied the Camp O’Leno specimens. Cheilocystidia fusoid-bottle- 
shaped, 19-28 X 4.5-9.5 u, hyaline, smooth, thin-walled, neck 3.5-11.3 K 244. 
Basidia 20-27 X 68-84, 4-spored. Cystidia none. Gill-trama bright-yellow 
in NH,, coloring the ammonia yellow in preparations of the hymenium.” 


Gymnopilus fulvicolor sp. nov. 


Pileo convexo-plano, 5 cm. lato, fulvo; lamellis adnatis, ferrugineis ; sporis 
subglobosis, ferrugineis, 6 X 5-5.5; stipite albo, 4 cm. longo. 


Pileus convex to plane, gregarious, about 5 cm. broad; surface 
dry, smooth, glabrous, uniformly fulvous, margin even, entire; 
lamellae adnate, rather broad, not crowded, entire, ferruginous; 
spores subglobose or broadly ellipsoid, finely granular, uniguttulate, 
ferruginous, 6 X 5-5.5; stipe rather short and slender, equal, 
smooth, subglabrous, white, about 4 cm. long. 


Type collected by W. A. Murrill in leaf-mold among sticks under 
pines at Gainesville, Fla., Jan. 8, 1938 (F 16005). Suggesting 
G. penetrans when first seen because of its shape and color but 
different in habit and totally distinct when dry, losing its bright 
colors and becoming dull brownish all over. 


According to Singer, “Cuticle of irregular repent to suberect hyphae with 
clamps, some swollen, the terminal ones often cystidioid. Cystidia in hy- 
menium none. Cheilocystidia basidiomorphous, scattered, indistinct, hyaline 
or brownish, 4-7 # broad. Basidia 26 X 7-8 u, 4-spored. Spores subglobose, 
warty, ferrugineous, 5.5-7-(8) X 4.5-5.5 4.” 


Naucoria praeumbonata sp. nov. 


Pileo convexo, umbonato, 2.5 cm. lato, cremeo; lamellis sinuatis, sub- 
distantibus; sporis 7 X 4; stipite albo, 6 X 0.2 cm. 


Pileus convex to subexpanded with large conic umbo, gregarious, 
2.5 cm. broad; surface dry, smooth, finely innate-fibrous, dark- 
cremeous, margin even, entire; context membranous, odorless; 
lamellae sinuate with decurrent tooth, broad behind and close to 
the stipe, inserted, subdistant, entire, dark-isabelline ; spores ellip- 
soid, granular, isabelline, about 6-8 X 4-5; stipe cartilaginous, 
hollow, equal, smooth, glabrous, white, shining, 6 X 0.2 cm, 
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Type collected by West and Murrill in leaf-mold in Sanchez 
Hammock, eleven miles northwest of Gainesville, Florida, July 23, 
1938 (F 17952). The cap is yellowish with a very prominent 
umbo and the stem is shining-white. Some might refer it to 
Cortinarius. 

According to Singer, “Cheilocystidia versiform, mostly bottle-shaped, 
sometimes vesiculose, neck short if present, hyaline to brownish, 17-32 X 
10-13 4. Spores without ‘plage’ (smooth place near the hilar appendix), 
verrucose, ferrugineous, 7.5-8 X 4.5-5.5u4. Basidia 24-27 X 7.5m, 4-spored. 
Cuticle not much differentiated, of repent hyphae of medium size; clamps 
present.” 


Pholiota alachuana sp. nov. 


Pileo convexo, 2.5 cm. lato, rugoso, melleo; sporis ellipsoideis, 10 X 5-64; 
stipite albo, 7 cm. longo, annulo magno. 

Pileus convex, not expanded, solitary, 2.5 cm. broad; surface 
glabrous, conspicuously rugose, pale melleous, margin even, undu- 
late ; context thin, pallid, sweet ; lamellae adnexed, rounded behind, 
inserted, rather narrow, crowded, dirty-isabelline, the edges white ; | 
spores ellipsoid, smooth, not truncate and rarely guttulate, pale 
ferruginous, about 10 5-6 y; stipe tapering upward, milk-white, 
floccose-fibrillose, 7 & 0.3-0.7 cm.; annulus large, white, mem- 
branous, apical, skirt-like, persistent. 


Type collected by West, Arnold and Murrill on the top of a 
rotten hardwood log in Planera Hammock, eleven miles northwest 
of Gainesville, Fla., July 16, 1938 (F 17857). The single speci- 
men collected was not quite mature enough to be fully expanded. 
My first thought was of Armillaria mellea, but the gills were too 
dark. Pholiota is very rare in Florida. The cuticle of the pileus 
in this species is hymeniform, consisting of piriform cells arranged 


in a palisade. 


Pholiota floridana sp. nov. 


Pileo convexo-subexpanso, 5 cm. lato, glabro, subviscido, subisabellino ; 
lamellis adnexis, separantibus, ventricosis, pallidis; sporis ovoideis, 6-8 X 
3-5 mu; stipite pallide, glabro, 6 X 1 cm.; annulo amplo, pallido, centrali. 


Pileus convex to subexpanded, solitary, 5 cm. broad; surface 
smooth, glabrous, somewhat viscid, uniformly pale-isabelline, mar- 
gin concolorous, even, splitting at times with age; context very 
thin, pallid, unchanging, taste mild, odor earthy and disagreeable, 
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at least when old ; lamellae adnexed, rounded behind, at length sep- 
arating from the stipe, ventricose, broad, medium close, entire, 
pallid ; spores ovoid or elongate-ovoid, smooth, subferruginous, 6-8 
X 3-5; stipe slightly enlarged and concolorous with the pileus 
below, pallid and subshining above the annulus, smooth, glabrous, 
about 6 X 1 cm.; annulus ample, pallid, persistent, simple, fixed 
near the center of the stipe. 


Type collected by W. A. Murrill in low woods of oak, hickory, 
etc., near Seven-mile Church, west of Gainesville, Fla., Dec. 16, 
1941 (F 19694). Found but once; on the ground but possibly 
attached to buried wood. Its nearest relative is perhaps P. John- 


soniana. 


According to Singer, “Epicutis of repent, hyaline, smooth hyphae. Cheilo- 
cystidia vesiculose. Hymenium in very bad condition, not fit for study. 
Spores very few, of rather different sizes and tints—dubious.” 


Pluteolus citrinus sp. nov. 


Pileo convexo-depresso, 1.5—2 cm. lato, viscido, sulcato, citrino; lamellis 
adnexis, confertis, sulphureis; sporis ellipsoideis, 12-14 X 7-84; stipite 
sulphureo, bulboso, 3-5 X 0.15-0.2 cm. 


Pileus convex to deeply depressed, not umbonate, scattered, 1.5- 
2 cm. broad ; surface slimy-viscid, conspicuously sulcate to the disk, 
uniformly citrinous, becoming avellaneous with age ; margin straight 
when young, entire to ragged; context extremely thin, fleshy, 
fragile, pallid, mild; lamellae adnexed, rounded behind, close, very 
narrow, inserted, entire, sulfureous, becoming isabelline with age; 
spores ellipsoid, truncate, smooth, 1-guttulate, deep-ferruginous, 
12-14 X 7-8 »; cystidia none; stipe equal above the small rounded 
bulb, fleshy, hollow, furfuraceous, sulfureous, smooth, not viscid, 
about 3-5 & 0.15-0.2 cm.; bulb about 3 mm. 


Type collected by W. A. Murrill on a grassy, shaded lawn in 
Gainesville, Fla., Feb. 18, 1939 (F 19335). It differs from most 
of our other species in having a comparatively short stem and 
growing in thick grass. The stipe is not cartilaginous but fleshy 
and fragile, and the gills are adnexed. The spores, however, are 
very typical for the genus. 


According to Singer, “Cheilocystidia vesiculose, smooth, hyaline, 17-28 u. 
Epicutis of pileus consisting of vesiculose-stipitate bodies which form an 
hymeniform layer. They are hyaline, 23-27 X 9-llu. Basidia are 4- 
spored.” 
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Drosophila australis sp. nov. 


Pileo convexo, subfulvo, glabro, 6 cm. lato, appendiculato; lamellis ad- 
natis; sporis ellipsoideis, 7-8 X 4; stipite pallido, canaliculato, 4.5 X 2 cm. 


Pileus convex, solitary, 6 cm. broad; surface smooth, glabrous, 
shining, uniformly pale-fulvous; margin even, incurved, conspicu- 
ously appendiculate with triangular white flaps from the veil, 
which leaves a mere trace on the stipe; context thick, white, un- 
changing, taste mild, odor none ; lamellae adnate or slightly sinuate, 
long-decurrent in raised lines, arcuate to nearly plane, inserted, 
crowded, reaching 7 mm. broad behind, thin, entire, pallid to 
purplish ; spores ellipsoid, often convex-plane, mostly uniguttulate, 
purplish-brown, about 7-8 X 4; cystidia none; stipe subequal, 
solid, firm, glabrous, pallid, canaliculate throughout, the ridges 2-3 
mm. apart, 4.5 & 2 cm. 


Type collected by W. A. Murrill west of Payne’s Prairie, Ala- 
chua Co., Fla., on the top of a dead laurel-oak log in a low, dense 
live-oak hammock, March 1, 1942 (F 18719). A distinct and 


striking species; found but once. 


According to Singer, “Hyphae of the cuticle repent, elongate, radiately 
arranged; clamps present. Cheilocystidia of the same kind as the cystidia, 
but many hyaline ones and smaller ones are among them. Edge of gills 
subheteromorphous. Cystidia numerous, yellow, ventricose-stipitate, the 
thickest diameter not far from the base, gradually tapering upward with 
a rounded apex, or bottle-shaped with a long neck, 55-60 X 10-12. Spores 
melleous as in Flammula, 6.5-8.7 X 3.7-4.5 4, subreniform, smooth, without 
a germ-pore, not truncate.” 


Stropharia alachuana sp. nov. 


Pileo convexo, 2.5 cm. lato, squamuloso, castaneo; lamellis adnexis, latis, 
confertis; sporis ovoideis, 44.5 X 2.5-3 4; stipite solido, bulboso, albo, 4-5 
X 0.15-0.3 cm.; annulo amplo, albo. 


Pileus conic to convex, not expanding, cespitose, about 2.5 cm. 
broad; surface dry, densely finely squamulose, castaneous, disk 
slightly darker, margin incurved, even, undulate, not appendiculate ; 
context thin, white, unchanging, sweet and nutty, without charac- 
teristic odor; lamellae just touching the stipe, rounded behind, 
plane, broad, very close, dark-brown at maturity with white, entire 
edges; spores subovoid, inequilateral, smooth, opaque, purplish- 
brown, 44.5 & 2.5-3 w; cystidia none; stipe equal above the small 
bulb, solid, cottony, white, yellowish-brown when bruised, about 
4-5 X 0.15-0.3 cm.; veil apical, ample, membranous, white, per- 
sistent. 
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Type collected by R. C. Hindery and E. West on rich humus 
under oaks in Sugarfoot Hammock, near Gainesville, Fla., Aug. 
21, 1942 (F 19978). Some might refer it to Agaricus. 


According to Singer, “Cheilocystidia numerous but rather inconspicuous, 
hyaline, clavate to vesiculose, often transversely septate, measuring 11-17 u 
from the last septum to the tip and 6-8 broad. Imbedded pleurocystidia 
not seen. Basidia destroyed. Spores not really truncate, with a very indis- 
tinct germ-pore, 4.5-5 X 3-3.5 u.” 


Stropharia floridana sp. nov. 


Pileo convexo-depresso, late umbonato, 2-3 cm. lato, roseo-isabellino ; 
sapore et odore gratis; lamellis sinuatis, latis, violaceo-murinis ad atro- 
fumosis; sporis ovoideis, glabris, purpureo-brunneis, 8.5-11 X 5-64; stipite 
albo, 4 X 0.3 cm.; annulo supero, albo, persistente. 


Pileus convex to depressed, usually broadly umbonate, gre- 
garious, 2-3 cm. broad; surface smooth, glabrous, moist but not 
viscid, opaque, rosy-isabelline, darker and duller with age and 
having a few yellowish stains; margin even, entire, becoming up- 
lifted and undulate or lobed with age; context thin, white, rosy 
beneath the cuticle, odor pleasant, taste mild; lamellae sinuate, 
broad, ventricose, inserted, violet-murinous to dark fumosous; 
spores purplish-brown in mass, ovoid, smooth, 8.5-11 & 5-6y; 
stipe equal, often bent, smooth, glabrous, milk-white, hollow or 
stuffed, 40.3 cm.; annulus superior, white, fringed, fixed, 
persistent. 


Type collected by Erdman West and W. A. Murrill on the 
ground in oak woods at Gainesville, Fla., Nov. 12, 1932 (F 
10170). About twenty specimens were collected, allowing a study 


of all stages. 


According to Singer, “Epicutis hyaline, of 144, rarely thicker hyphae, 
which are repent, with clamp connections. The epicutis is partially washed 
off ; the subcutis subintermixed, of broad, melleous hyphae, some short and 
swollen (e gr. 33-47 X 16-17), but most of them elongate-fibrillose ; 
spherocysts none. Cheilocystidia 32-37 X 66.84, ventricose-capitate, hya- 
line, smooth, apical portion 4.5-6 in diam. Edge of gills not truly hetero- 
morphous. Cystidia not seen. Trama decidedly regular, but hyphae rather 
broad and interwoven. Spores deep melleous-olivaceous, with double wall, 
smooth, with germ-pore but not distinctly truncate, narrowed toward the 
upper end, 8.7-10.7 X 44.7 4, some somewhat broader when seen frontally 
than in profile. Basidia 24-29 X 6.7-8 u, 4-spored.” 
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Psathyrella alachuana sp. nov. 


Pileo convexo-expanso, umbonato, 1.5 cm. lato, pallido, glabro, striato; 
lamellis adnexis, latis, pallidis; sporis ellipsoideis, 11 X 7; stipite albo, 
glabro, 4-6 X 0.1 cm. 


Pileus convex to expanded, umbonate, gregarious, 1.5 cm. broad ; 
surface glabrous, pallid when young, dark-brown when mature and 
moist, fading when dry, margin widely striate, abruptly upturned ; 
context membranous; lamellae adnexed, rounded behind, broad, 
ventricose, rather distant, inserted, white to blackish, edges minutely 
notched and fringed; spores ellipsoid, smooth, black, opaque, about 
11 X74; stipe slightly enlarged below, hollow, fragile, smooth, 
glabrous, white, unchanging, about 4-6 0.1 cm. 

Type collected by W. A. Murrill on an open grassy lawn in 
Gainesville, Fla., July 5, 1942 (F 18516). A small, fragile species 
resembling Coprinus. At maturity the pileus suggests a wide, flat 
hat with a small crown and upturned brim. 

According to Singer, “Spores brownish-black, 10.7-13.4 X 6.7-7.54u, ellip- 
soid, in a certain position sometimes subrhomboid, with thick, smooth wall, 
discolored in concentrated H,SO,, with truncate germ-pore. Two-spored 
basidia present. Cheilocystidia 27-32 X 9-18, broadly fusoid or bottle- 
shaped with broadly rounded apex, hyaline, smooth. Cystidia none. Cuticle 
cellular, the cells about 20-28 in diam., subhyaline. Dermatocystidia of 
the stipe irregularly vesiculose, some more clavate (27 X 14“) or tapering 
from a swollen base, hyaline.” 


NEW COMBINATIONS 


For those using Saccardo’s nomenclature the following new 
combinations are made: 


Drosophila australis |= Hypholoma australe 
Galerula magnispora ==Galera magnispora 
Galerula semiglobata == Galera semiglobata 


Gymnopilus dryophilus = Flammula dryophila 
Gymnopilus fulvicolor = Flammula fulvicolor 


Hers. Fria. Acer. Exp. Station, 
GAINESVILLE, FLA. 








INDIAN SPECIES OF PHAKOPSORA 
AND BUBAKIA 


B. B. MuNDKUR 


The genus Phakopsora was founded by Dietel (1895) to accom- 
modate a rust on Galium Aparine collected by Barclay at Simla. 
The rust was first named Melampsora punctiformis Barclay and 
Dietel, apud Dietel (1890), but five years later Dietel considered 
it to be sufficiently different as to deserve a new genus for its 
reception. Phakopsora punctiformis (Barclay & Dietel) Dietel 
is, however, known only from the type collection and this unfor- 
tunately is not available in any Indian herbaria. 

About thirty-six species of Phakopsora have so far been de- 
scribed but of these nearly eight have either been reduced to 
synonymy within the genus or transferred to some other genera. 
Butler and Bisby (1931) record four species for India but a study 
of collections made recently indicates that there are four more 
species, of which two are new records for India and two are 
proposed as new species. 

Representatives of the genus Bubakia have not so far been 
recorded for India but the merging of the genus Schroeteriaster 
into Uromyces by Mains (1934) has necessitated an examination 
of the two Indian species of the genus, Schroeteriaster cingens 
Sydow and Schroeteriaster Ehretiae (Hiratsuka) Sydow & Butler. 
Both of them belong to Bubakia, of which one is proposed as a 
new combination. 

The position of Bubakia appears to be rather uncertain. Pro- 
posed by Arthur (1906) in 1905, he (1917) changed his views re- 
garding the value of characters drawn from the protective struc- 
ture of the uredium for generic diagnoses and merged the genus 
into Phakopsora. But he again reversed his (1934) opinion and 
restored Bubakia to independent generic rank. Hiratsuka (1935) 
has made it a sub-genus of Phakopsora but Dietel (1928), Jackson 
(1931), and Cummins (1936, 1940) have continued to keep it 
separate. 
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The principal characters on which Bubakia has been separated 
from Phakopsora are the absence of paraphyses and pseudoperidia 
in the uredia and the presence of equatorial germ pores in the 
urediospores. Germ pores may or may not be present in the 
urediospores of Phakopsora but if they are, they are very obscure. 
In their telial characters both the genera show very close resem- 
blance. While the characters of the telium have the most weight 
in establishing the position of genera in the Uredinales, the com- 
bination of other easily comprehensible characters in Bubakia and 
their absence in Phakopsora, and vice versa, justifies the retention 
of the former as a separate genus. The complete life histories of 
both these genera were not until recently fully known. Jackson 
(1931) reported sub-cuticular pycnia and uredinoid aecia in 
Bubakia argentensis (Speg.) Jackson & Holway, and Cummins 
(1940) in Bubakia Ehretiae (Hiratsuka) S. Ito and thus showed 
that some species of the genus are autoecious. I have found 
uredinoid aecia in the species of Phakopsora on Stereospermum 
suaveolens, thus partly completing the life history of the genus; 
its diagnosis has therefore been emended. 


Puaxkopsora Dietel, Ber. Deuts. Bot. Ges. 1895, 13: 333; in E. 
& P. Nat. Pfl. IT Aufl. 1928, 6: 42; Magnus, Ber. Deuts. Bot. 
Ges. 1896, 14: 129; Arthur, Résult. Sci. Congr. Bot. Vienne, 
1906: 339; Bull. Torrey Club 1917, 44: 508; Hiratsuka, Bot. 
Mag. Tokyo, 1935, 49: 783, 853; 1936, 50: 1; Cummins, 
Mycologia, 1936, 28: 119; 1940, 32: 370; Mains, Mycologia, 
1938, 30: 45. 


Pycnia unknown. Aecia uredinoid, sub-epidermal, aparaphysate, 
without peridia, erumpent, aeciospores arising in chains. Uredia 
covered by a peridium opening at the apex by a circular hole, or 
by a thick crown of paraphyses, later erumpent ; paraphyses when 
present peripheral, either free and incurved or imbricated by the 
union of their bases and free part extending into the sorus form- 
ing a pseudoperidium or in part entirely replaced by a membranous 
peridium ; urediospores arising singly on pedicels, germ pores ob- 
scure. Telia indehiscent, rarely erumpent, forming lenticular 
masses, two or more cells thick at centre, oblong, slightly coloured, 
smooth, 
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Type species: Phakopsora punctiformis (Barclay & Dietel) 
Dietel on Galium Aparine, Simla, India. 


1. PHAKopsora AmpeEvopsipis Dietel & Sydow, apud Dietel, Hed- 
wigia, 1898, 37: 217; Hiratsuka, Bot. Mag. Tokyo, 1900, 14: 
89; Sacc. Syll. Fung. 14: 289; Sydow, Monogr. Ured. 1915, 
3: 412; Hiratsuka, Bot. Mag. Tokyo, 1935, 49: 857. 


Syn. Uredo Vitis Thimen, Pilze Weinst. 1878: 182. 
Uredo Vialae Lagerheim, Compt. Rend. Acad. Sci. Paris, 
1890, 110: 729. 
Phakopsora Vitis Sydow, Hedwigia, 1899, 38: 141. 
Physopella Vitis Arthur, Résult. Sci. Congr. Bot. Vienna, 
1906: 338. 


On Vitis semicordata Roxb. Mussoorie, U.P., 6-8-1925, leg. 
A. H. Khan. Only uredia are present, which agree in all respects 
with those on the type of Phakopsora Vitis Syd. and not with 
those of Phakopsora cronartiiformis (Barclay) Dietel. 

Hiratsuka (1900) who made a critical study of the Japanese 
(type) material concluded that there is no good reason to distin- 
guish Phakopsora Ampelopsidis from Phakopsora Vitis. 


2. PHaAKopsorA ARTEMISIAE Hiratsuka, Japanese Jour. Bot. 1927, 
3: 298; Bot. Mag. Tokyo, 1935, 49: 854. 
Syn. Uredo Artemisiae-japonicae Dietel, Bot. Jahrb. 1905, 34: 
591. 
Uredo autumnalis Dietel, Bot. Jahrb. 1905, 37: 108. 
Phakopsora circumvallata Sawada, Descr. Cat. Formosan 
Fungi, 1931, 5: 49. 


On Artemisia vulgaris L. Molta (U.P.), 2-10-1934, leg. K. 
Bagchee. 

The Indian collection agrees fairly well with Hiratsuka’s descrip- 
tion, the type being not available for comparison. The telia are 
not entirely indehiscent and the teliospores separate into individual 
cells when mature, a character not mentioned by Hiratsuka (1927). 


3. PHAKOPSORA CRONARTIIFORMIS (Barclay) Dietel, Ann. Myc. 
1912, 10: 385; Sacc. Syll. Fung. 23: 844; Sydow, Monog. 
Ured. 1915, 3: 412; Butler & Bisby, Fungi of India 1931: 62. 














MUNDKUR: PHAKOPSORA AND BUBAKIA 541 


Syn. Uredo cronartiiformis Barclay, Jour. Asiatic Soc. Bengal, 


1890, 59: 98. 
Phakopsora Vitis Butler (nec Sydow), Ann. Myc. 1912, 
10: 153. 


On leaves of Parthenocissus himalayana Planch (== Vitis hima- 
layana Brandis) Mussorie, 10-9-1911, leg. E. J. Butler; Ramgarh, 
Kumaon, 23-10-1920, leg. S. D. Joshi; on Vitis divaricata Wall., 
Naini Tal, leg. J. H. Mitter. Reported to be on Vitis semicordata 
Roxb. in the Madras presidency, but specimen not seen. 


4+. Phakopsora Odinae Mundkur, sp. nov. 


Uredia amphigena, plerumque hypophylla, minuta, circularia, sub-epider- 
malia, postea erumpentia, pallide flava; urediosporae ovatae, vel subglobosae, 
verrucosae, dilute flavo-brunneae, 14.3-16.5 X 11-1434; paraphyses pe- 
ripherales, clavatae, hyalinae, robustae. Telia amphigena, plerumque hypo- 
phylla, minuta, fusco-brunnea, sparsa, vel raro aggregata, subepidermalia, 
indehiscentia, raro erumpentia; unita lenticularium crustarum instar, sporis 
2-5 alta; teliosporae oblongae vel promiscue cuboideae, sessiles, castaneo- 
brunneae, inferiores vero cellulae pallidiores; cellula in apice denso pariete, 
inferiores vero tenuiori pariete praeditae, magnitudinis 3.3-13.2 X 2.2-7.7 u. 

Typum invenit R. R. Sen in foliis viventibus Odinae Wodier Roxb. in 
loco Chittagong, 2 Februarii, 1925, typus asservatur in Herb. Crypt. Ind. 
Orient. 

Uredia amphigenous but mostly hypophyllous, minute, round, 
subepidermal, then erumpent, light yellow; urediospores ovate to 
subglobose, verrucose, dilute yellowish-brown, 14.3-16.5 & 11- 
14.3 1; paraphyses peripheral, clavate, hyaline, stout. Telia am- 
phigenous, mostly hypophyllous, minute, dark brown, scattered or 
rarely aggregate, subepidermal, indehiscent, rarely erumpent ; united 
into lenticular crusts, 2 to 5 spores high; teliospores oblong or 
irregularly cuboid, chestnut-brown, sessile, lower cells pale , apical 
cell thick-walled, lower thinner, 3.3-13.2 & 2.2-7.7 yp. 


On living leaves of Odina Wodier Roxb. Chittage «, 9-2-1925, 
leg. R. R. Sen. Type deposited in the Herb. Cr pt. Ind. Orient. 
This is the first record of a Phakopsora on Ar cardiaceae. 


5. PHAKopsoRA PHYLLANTHI Dietel, Ann. ‘Lyc. 1910, 8: 469; 
Sydow & Butler, Ann. Myc. 1912, 10: 2€.-; Sacc. Syll. Fung. 
21: 608; Sydow, Monog. Ured. 1915, 3: 414; Butler & Bisby, 
Fungi of India, 1931: 62. 
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On leaves of Phyllanthus distichus Muell. Godavery, 16-11- 
1907 (Type), leg. S. N. Mitra; Tanjore, 24-11-1909, leg. S. 
Sundararaman; Palghat, 16-12-1910, leg. L. S. Subramaniam; 
Dacca, 12-9-1912, leg. A. L. Som. 

This rust does not have paraphyses in its uredia but a prom- 
inent peridium is present. 


6. Phakopsora Stereospermi Mundkur, sp. nov. 


Pycnia ignota) Aecia uredinoidea, hypophylla, subepidermalia, leviter 
erumpentia, absque paraphysibus vel peridiis, ad 0.6 mm. diam.; aeciosporae 
hyalinae, catenulatae, tenui pariete praeditae, rectangulares vel cuboideae, 
tenuiter echinulatae, 12-18 X 10-154. Uredia amphigena, communiter hy- 
pophylla, subepidermalia, minuta, erumpentia, colore ex pallide flavo-brunneo 
ad intense brunneum, pariete ad 1.5 crasso, magnitudinis 23-31 X 15-214; 
paraphyses intermixtae, tenues, cylindricae, subhyalinae, vel leviter flavo- 
brunneae, 34-61 u longae. Telia subepidermalia, indehiscentia, lenticularium 
crustarum instar disposita (sporae in singulis catenis 2 ad 4), 91-129» longa 
atque 342-800 lata; teliosporae oblongae vel cuboideae, flavae, 13-33 X 8- 
15 4, crasitudine 1.5-2.0 4, spora in vertice praedita pariete superiori crassiori 
(3.54). 

Typum legit R. T. Pearl in foliis viventibus Stereospermi suaveolentis 
Wall. 13 Novembris 1922 in loco Nagpur; idem R. T. Pearl legit 17 
Septembris 1922; typus asservatur in Herb. Crypt. Ind. Orient. 


Pycnia unknown. Aecia uredinoid, hypophyllous, subepidermal, 
slightly erumpent, without paraphyses or peridia up to 646, in 
diameter ; aeciospores hyaline, catenulate, thin-walled, rectangular 
or cuboid, finally echinulate. 12-18 10-15. Uredia amphi- 
genous, usually hypophyllous, subepidermal, minute, erumpent, pale 
yellowish-brown, pulverulent up to 600 » in diameter ; urediospores 
ovate, ellipsoid to oblong, echinulate, yellowish to deeply brown, 
wall up to 1.5 thick, 23-31 15-21 »; paraphyses intermixed, 
slender, cylindrical, subhyaline, or slightly yellowish-brown, 34 to 
61 long. Telia subepidermal, indehiscent, forming lenticular 
crusts, 2 to 4 spores in a column, 91 to 129, high and 342 to 
800 » in diameter ; teliospores oblong to cuboid, yellow, 13-33 « 8&- 
15, from 1.5 to 2.0» thick, uppermost spore with extra thick, 
3.5 w, apical wall. 


On living leaves of Stereospermum suaveolens Wall. Nagpur, 
13-11-22 (aecia and uredia), and 17-9-1922 (uredia and telia), 
leg. R. T. Pearl (Type). Type deposited in Herb. Crypt. Ind. 
Orient. 
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7. PHAKopsoRA ZIzYPHI-VULGARIS (P. Henn.) Dietel, Ann. Myc. 
1910, 8: 469; Sacc. Syll. Fung. 21: 608; Sydow & Butler, 
Ann. Myc. 1912, 10: 269; Sydow, Monog. Ured. 1915, 3: 
413; Butler & Bisby, Fungi of India, 1931: 62; Hiratsuka 
Bot. Mag. Tokyo, 1935, 49: 853. 

Syn. Uredo Zizyphi-vulgaris Henn. Hedwigia, 1902, 41: (21); 
Sydow & Butler, Ann. Myc. 1907, 5: 508. 


On leaves of Zizyphus jujuba Lam. Pusa, 8-3-1910, leg. R. R. 
Sen (Type); Nagpur, 18-10-1907, leg. P. A. Pandit; Birbhum, 
3-1905, leg. S. K. Basu; Jalalpur (Punjab), 17-12-1917, leg. 
G. S. Cheema; on leaves of Zizyphus vulgaris Lam. Hazara, 
17-9-1930, leg. A. H. Khan; on Zizyphus sp. Chittagong, 17—2- 
1928, leg. R. R. Sen. 


SPECIMEN NOT SEEN AND AVAILABLE 


8. PHAKOPSORA PUNCTIFORMIS (Barclay & Dietel) Dietel, Ber. 
Deuts. Bot. Ges. 1895, 13: 333; Sacc. Syll. Fung. 14: 289; 
Sydow, Monog. Ured. 1915, 3: 408; Butler & Bisby, Fungi 
of India, 1931: 62. 

Syn. Melampsora punctiformis Barclay & Dietel, apud Dietel, 
Hedwigia, 1890, 29: 267. 


On living leaves of Galium Aparine L., Simla, leg. A. Barclay. 


Buspakia Arthur, Résult. Sci. Congr. Bot. Vienne, 1906: 338; N. 
Am. Flora, 1907, 7: 104; Manual of Rusts, 1934: 59; Dietel, 
in E. & P. Nat. Pfl. 2 Aufl. 6: 48; Jackson, Mycologia, 1931, 
23: 466; Cummins, Mycologia, 1936, 28: 111, 127; 1940, 32: 
370. 


Pycnia subcuticular. Aecia uredinoid, subepidermal. Uredia 
subepidermal, erumpent, pulverulent, without peridium or para- 
physes; urediospores borne singly on pedicels, but apparently ap- 
pearing sessile, obovate, with pale yellow echinulate walls, with up 
to four equatorial, clearly visible germ pores. Telia indehiscent, 
compacted into dense masses, several cells thick; teliospores one- 
celled, smooth, thin-walled, yellowish, uppermost cell with thick 
apical wall. 
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Type species: Bubakia Crotonis (Cooke) Arthur on Croton 
californicus in California, U. S. A. 


9. BuBAKIA ExRETIAE (Hiratsuka) S. Ito 
Syn. Phakopsora Ehretiae Hiratsuka, Bot. Mag. Tokyo, 1900, 
14: 92; Schroeteriaster Ehretiae (Hirat.) Sydow & 
Butler, Ann. Myc. 1912, 10: 270; Sacc. Syll. Fung. 23: 
842 ; Sydow, Monog. Ured. 1915, 3: 405; Butler & Bisby, 
Fungi of India, 1931: 77. 


On living leaves of Ehretia acuminata R. Br. Chittagong, 20-9- 
1911, leg. R. R. Sen. 


10. Bubakia cingens (Sydow) Mundkur, comb. nov. 
Syn. Uredo Brideliae Koorders, Verhandl. Koninkl. Akad. 

Wetensch. Amsterdam, II. sect. Deel 1907, 13: 201. 

Melampsora cingens Sydow, Ann. Myc. 1911, 9: 143. 

Schroeteriaster cingens Sydow, Ann. Myc. 1912, 10: 270; 
Monog. Ured. 1915,°3: 404; Butler & Bisby, Fungi of 
India, 1931: 77; Sacc. Syll. Fung. 23: 841. 

Phakopsora Brideliae Arthur, Bull. Torrey Club, 1917, 
44: 508. 

Bubakia Brideliae Dietel, apud E. & P. Nat. Pfl. Aufl. II, 
1928, 6: 48. 


On living leaves of Bridelia tomentosa Bl. var. chinensis Muell- 
Arg. Rangpur, 27-2-1911, leg. A. L. Som (Type); Khasi Hills 
(Assam), 15-1-1915, leg. L. S. Subramaniam; Kumira, Chitta- 
gong, 16-2-1925, leg. R. R. Sen; on Bridelia sp. Mussoorie, 1912, 
leg. P. C. Kar. 


SUM MARY 


This paper reports the occurrence of eight species of Phakopsora 
and two of Bubakia in India. Two species of the former, Phakop- 
sora Odinae and Phakopsora Stereospermi, are proposed as new 
species ; the latter species is characterised by the presence of sub- 
epidermal aecia, which is the first record of this sorus for this 
genus. Of the two species of Bubakia, one is proposed as a new 


combination, Bubakia cingens. 
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STUDIES IN THE GASTEROMYCETES VIII. 
BATTARREA LACINIATA 


W. H. Lone 


(WITH 6 FIGURES) 


Battarrea laciniata has been listed as a synonym of B. phalloides 
by most scientists and was so consi:'ci1ed by me until recently when 
a specimen of this genus was received from Las Cruces, New 
Mexico, some 8 miles from the type locality of B. laciniata. The 
Las Cruces plant when compared with the type material proved to 
be this species, which differs in many details from our common 
Battarrea in this country known as B. phalloides.' 

In 1939 I collected more than 100 plants of a Battarrea in Ante- 
lope Valley on the edge of the Mohave Desert in California. These 
were so different from any of my other species of Battarrea that I 
could not identify them with certainty until a comparison was 
made with the type of B. laciniata which showed they were unques- 
tionably this species. The Antelope Valley plants were in open, 
unshaded areas in rich dark loamy soil among Atriplex and other 
desert shrubs. The owner of the ranch on which the plants were 
growing, stated that this fungus was always found in the richest 
land on his place, a soil that did not pack even under the heaviest 
rains. 

I am giving a technical description of Battarrea laciniata for 
use in comparing it with other known species of this genus. This 
emended description is made from the California material since it 
has an abundance of plants while the type is too fragmentary for 
all details to show. The glebal characters, however, capillitium, 
spores and elaters, were taken from the type material. 


1T am following Rea (1942) in calling our common Battarrea, B. phal- 
loides and for the reasons given by him for such usage. I have never seen 
an American Battarrea with a gelatinous volva or stem, but if such a con- 
dition is really present in B. phalloides then our American form would be 
B. Steventi which has a dry volva. 
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Battarrea laciniata Underwood in White, Bull. Torrey Club 28: 
439-440. 1901. 


Sporophore 10-45 cm. tall when mature, originating 6-18 cm. 
below the surface of the soil, usually robust at maturity. Sporo- 
carp consisting of the endoperidium, the gleba and the greatly 
expanded, discoid apex of the stem, 4-8 cm. wide by 2-4 cm. high, 
often irregular in shape, pulvinate to applanate above, strongly 
concave to cup-shaped beneath where it is creamy white to light 
tan, enclosed when young in a volva hence not having a true exo- 
peridium. Endoperidium smooth, tough, membranous, having a 
patch of the outer volva cemented to its top; dehiscence occurring 
as the sporocarp emerges from the ground, circumscissle around 
the periphery of the discoid apex of the stem and falling away in 
one piece as a distinct calyptra, which is usually found on the 
ground near the plant after elongation. Stipe 8-40 cm. tall, 2-4 
cm. thick at top by 1.5-2 cm. at base, woody, uniform or tapering 
downward, sulcate to striate, outer coat fibrillose, peeling, often 
scaly, hollow, inner surface of hollow with white silky lining, outer 
layers dense, inner more porous with large cells. Volva*.com- 
plex, composed of a thick, outer coat or layer and an inner set. of 
numerous thin leaflets arranged in concentric layers about the base 
of the stipe (Fics. 1, 3); outer volva subglobose to obovate (FIG. 
2), 6-10 cm. across by 3-9 cm. tall, often strongly inflated and 
wrinkled, consisting of three distinct areas or zones, (1) a basal 
portion of floccose-spongy tissue, dirty white outside but cream 
color internally, (2) merging into an irregular equatorial band, 
2-3 cm. wide of hard, leathery to horny tissue, becoming thinner 
at the upper margin, often scaly, and (3) capped by a buff to 
usually reddish, subcartilagenous tissue quite different from the 
basal portion of the outer volva; this cap may be nearly smooth to 
strongly scaly, the reddish color of the volva top usually extends 
through to the surface of the endoperidium to which it is cemented. 
When the stipe elongates, the enclosing volva splits along the line 
of juncture of the upper part of the equatorial zone next to the 
cemented top of the volva leaving a ragged edge around the line 
of cleavage. This outer volva is very unique in having these 3 
zones quite different from any thing seen by me in other species 
of Battarrea. Inner volva cylindrical, surrounding the base of the 
stem, consisting of many concentric sheaths or layers which when 
mature are composed of numerous thin leaflets of varying heights, 
these leaflets are in two distinct groups—an outer with large tall 


2 This description was made from mature expanded plants, since I was 
unable to find any young stages or “eggs.” 
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leaflets and inner set of much smaller leaflets next to the base of 
the stem. This inner volva when fully mature consists of 2-3 
whitish sheaths on the outside (Fic. 1 and 3), these may be 3-4 cm. 
tall, each successively taller than the preceding with eroded tops 
and usually breaking into very broad leaflets tightly clasping the 
next inner set of leaflets which are narrower, taller and more 
ribbon-like, darker in color with much laciniated tops and may be- 
come 4-7 cm. tall; then finally another very short set of leaflets 
is usually found next to the base of the stem, these short leaflets 
range from 1-2 cm. tall, are pointed and are from 1-4 mm. wide 
at their base; this set of leaflets is the last and innermost layer of 
this complex volva and often rots away under weathering. All 
of these leaflets arise from the white cheesy inner portion of the 
outer volva near the base of the stipe. Gleba reddish brown, usu- 
ally with a disagreeable odor, consisting of capillitium, elaters and 
spores. Capillitium very sparse, hyaline, indefinite, irregular, and 
somewhat fascicular; elaters very numerous, whitish, 5-7 microns 
thick by 15-40 microns long, thickenings annular not spiral. 
Spores 5-7 microns in diameter, usual size 5.6 mic.; epispore 
chestnut brown, pitted but appearing smooth in water mountant. 


Type locality: Mesilla Park, New Mexico. 

Habitat: Solitary or rarely in groups of 2-3 individuals from 
hole made in soil by elongation of the plants, in open or rarely 
in partial shade of desert plants, in rich loamy alkaline soil; in 
arid or semi-arid regions. 

Distribution: New Mexico, Dona Ana County, Mesilla Park, 
elevation 3865 feet, T. D. A. Cockerell, February 1898, 2 plants 
in New York Botanical Garden, Type material; Las Cruces, ele- 
vation 3883 feet, Dr. H. L. Barnett, June 1939, 1 plant in Long 
Herb. 10269. California, Los Angeles County, 5 miles east and 
2% miles north of Lancaster, elevation 2350 feet, O. A. Plunkett, 
October 5, 1938, 1 plant in Long Herb. 9345, and several plants 
in the Plunkett Herb. at Los Angeles; W. H. Long, August 24- 
27, 1939, 101 plants, of which 95 are in the Long Herb. 8410, 2 in 
the University of California Herb. at Berkeley 62917, and 4 plants 
in the Morse Herb. at Berkeley; Paul & Marien Rea, November 
10, 1941, 17 plants in Herb. Paul & Marian Rea, 1011 at Santa 
Barbara, California. 

The type material of Battarrea laciniata is meager and much 
mutilated, but enough is present to clearly define the species. 
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Fic. 1. Battarrea laciniata from type, X %. 
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There are pieces of 2 sporophores, consisting of stems and the 
attached bases of the sporocarps, also an excellent basal volva (FIG. 
1), showing the whitish remains of the outer volva, and a com- 
plete inner volva and a loose calyptra (Fic. 1) consisting of the 
shed top of the endoperidium with the attached, light buff, horny 
top of the outer volva. The volva of this type specimen has no 
equatorial band or zone as this was broken off either when the 
plant was collected or afterwards in handling. The outer volva 
has loamy particles of dirt still present in the wrinkles showing 
that it grew in a rich soil and not in sand. 

The Las Cruces specimen (FIG. 2) is very similar to the type 
material. This plant is stout, a perfect specimen having stem, 
sporocarp, basal volva and calyptra; the 3 zones of the outer volva- 
basal, equatorial and top, are evident. The volva patch of the 
calyptra is light buff, horny and reticulate (Fic. 2), the basal volva 
is much inflated, with the upper margin of the equatorial zone 
lacerate and incurved, the inner volva is typical of this species. 
The stem scales are thin and fibrillose. According to Dr. Barnett 
the plant was growing in a rich, unshaded area. 

In my California collection of Battarrea laciniata are individuals 
that range in form and size from tall, rather slender and tapering, 
to short, coarse, stout plants (Fic. 3); however as a whole these 
plants are stouter and more obese than my specimens of B. phal- 
loides. The reddish cartilagenous volva is limited to the California 
plants and is not a constant feature even in this material; out of 
119 calyptras in my collection, 76 are red while 43 are a dirty 
white to light buff. The type from Mesilla Park and the plant 
from Las Cruces, New Mexico, both have light buff tops on their 
calyptra, otherwise the plants are very similar to my California 
material. According to Dr. Rea, of the 17 plants collected by 
him in 1941 from the same California area as my plants, 12 had 
calyptras and of these, 7 were red and 5 white to gray. The above 
data show that the red volva patch of the calyptras is not constant. 

I have examined many specimens of Battarrea from Arizona, 
New Mexico and California and find that the height of the plant, 
the size, shape and number of scales on the stipe are so variable 
that such characters are of little value in species determination, for 


instance in Battarrea laciniata, the size of the sporophores ranges 
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Fics. 2, 3. Battarrea laciniata, X #%. 
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from 10 cm. to 45 cm. tall, while the stem scales vary in size from 
very small to large well marked ones. The same is true for B. 
Digueti and for our common B. phalloides. Even in the same 
collection these characters are so variable that no diagnostic value 
can be placed on them. We must therefore look to other char- 
acters for separating our species. In B. laciniata the characters 
of the volva are very marked and constant and are the only means 
of identifying this species, if held as valid; in B. Digueti the 
method of dehiscence by pores and the retention of the endo- 
peridium are constant and well marked characters peculiar to this 
species ; also, according to Rea (l.c.) the elaters are much longer 
(over 100 microns) than any other known species of Battarrea: 
the glebal characters, excepting the species just cited, do not give 
any constant differences for separation of species. 


INTERMEDIATE PLANTS 


I have a few specimens that are intermediate in some of their 
characters between Battarrea laciniata and B. phalloides: one col- 
lection, my no. 8177, consists of a loose volva (F1G. 6) and 3 plants 
having stems, the lower part of the sporocarps and basal volvas 
but no calyptras; these plants are tall, slender and taper toward 
base (FIG. 5) and grew in deep sand under Mesquite trees (Pro- 
posis juliflora). Their stems are 20 cm., 26 cm. and 28 cm. tall, 
by 1-1% cm. thick at top with a few rough scales, outer volvas 
are broken off at their tops, whitish, fragile and very brittle with 
context creamy white, these outer volvas are similar to those of 
our ordinary Battarrea phalloides; their inner volvas consist of 
very thin leaflets, some 6-7 in number with lacerate tops, these 
leaflets are 3-4 cm. tall and at base of stipe are several short 
layers of thin leaflets. These plants have the shape, habitat and 
outer volvas of B. phalloides but the inner volvas as in B. laciniata, 
being in this respect intermediate between the 2 species. 

Another collection, no. 9950, consists of 1 old plant which grew 
in sand at base of a Yucca. This plant is stout with a flattened 
stem some 20 cm. tall by 24% x 5 cm. thick, the outer volva and 
calyptra gone, the inner volva prominent with 2 tough, hard, outer 


leaflets and inside of these are 6 thinner and taller ones (up to 
7 cm. high). This plant resembles the California and Las Cruces 











STUDIES IN THE GASTEROMYCETES 





F Te 




















“4 








Fics. +6. Battarrea phalloides, intermediate forms, X %. 
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plants in its stoutness and in the leaflets of the inner volva and 
possibly should be called Battarrea laciniata. Then I have 33 
collections of our common B. phalloides consisting of 93 plants, 
of this number 24 have the outer volvas, 20 the inner volvas and 
28 have calyptras. All the outer volvas are whitish, fragile and 
easily broken in handling, while only 7 have inner volvas with a 
few leaflets each (Fic. 4).* These 7 plants might be called inter- 
mediate as far as the inner volvas are concerned but otherwise they 
are typical B. phalloides. All of my B. phalloides collections, ex- 
cept the plant shown in figure 4, grew in very poor sandy soil 
under Mesquite, Pinon or Juniper trees; these plants average 
slenderer and less robust (Fic. 4-5) than B. laciniata (Fic. 1-3). 

The plants of our common Battarrea phalloides lose their volvas 
at an early age by rotting hence the number of plants in my col- 
lections (69 out of 93) which are without volvas, while my Cali- 
fornia plants of B. laciniata have a much larger proportion of 
volvas, due to their toughness and to the fact that they were 
collected only 10-15 days after elongation hence before much rot- 
ting could occur. 

The calyptra, as used in this paper, consists of two different 
structures, the shed top of the endoperidium and the attached top 
of the outer volva which usually does not cover the entire top of 
the endoperidium ; this volva top is firmly cemented to the endo- 
peridium by a thin layer of mucilage about 4% mm. thick. On the 
elongation of the stipe the outer volva splits along the margin of 
the cemented portion of the volva where it joins the equatorial 
volva band, thus leaving the reddish, more or less scaly top of the 
volva on the endoperidium as a part of the calyptra. The re- 
mainder of the outer volva is left at the base of the stipe and 
consists of the whitish basal portion and the equatorial band of 
horny texture around the top of the volva cup. The volva cap 
easily separates from endoperidium when placed in nearly boiling 
water for 30 minutes. 

The main differences between Battarrea phalloides and B. laci- 
niata are the habitat and the volva of the latter. The complex 


3 Figure 4 was made from a plant which grew in an open, unshaded area 
on top of an irrigation ditch bank in a rich sandy acequia soil taken from 
the bottom of the ditch. 
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character of the volva, having a tough outer coat with 3 distinct 
zones, the top zone often having a red cartilagenous structure not 
seen in any other species, and an inner volva very complex with 
many layers of thin leaflets, however a few leaflets of the inner 


volva are occasionally found in B. phalloides (Fics. 4-6). 

One outstanding character of B. laciniata is the manner in which 
the leaflets of the inner volva are arranged. There are numerous 
concentric layers of these leaflets, the outer layer short, then they 
become successively longer as they approach the stem. Such an 
arrangement has not been seen in the specimens of B. phalloides 
in my collection, except in the plant found under the Yucca; al- 
though all of them apparently had an inner bulb- or cup-like volva 
much like that shown by Lloyd (1906) in his plate 74, figure 2 
and by Maublanc & Melancon (1930) in their plate IV and plate 
V, figures 1 and 3 for Battarrea Guicciardiniana; apparently this 
species does not have an inner volva with leaflets as none are shown 
in any illustrations of this species. 


SUMMARY 


I believe that the discovery of many plants in California agree- 
ing in all essential characters with the type of Battarrea laciniata 
and having a similar habitat adds weight to the contention that B. 
laciniata is a valid species. This species grows in rich loamy soil 
in open unshaded desert areas while our B. phalloides is usually 
found in deep sand in shade of trees: this difference in habitat 
coupled with the marked characters of the entire volva, would be 
considered sufficient by many taxonomists to hold B. laciniata valid ; 
however there are some intermediate plants with characters com- 
mon to the two species that make me hesitate to call B. laciniata 
valid, especially when I consider such polymorphic species as 
Podaxon pistillaris, Dictyocephalos attenuatus and Mycenastrum 
corium, 
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CYTOLOGY OF VARIOUS BASIDIAL TYPES 
IN THE GENUS SEPTOBASIDIUM * 


Linpsay S. OLIvE 


(WITH 3 FIGURES) 


INTRODUCTION 


In 1938, Couch (1) showed in his monograph on the genus 
Septobasidium that there were at least nine basidial types, from a 
morphological standpoint, in the genus. Since very little cyto- 
logical work (Kiihner, 4; Couch, 1) has been done on these dif- 
ferent basidial types, it seemed of interest to take up such a study. 

The six species of Septobasidium, showing six different methods 
of basidial formation, were collected a number of years ago by 
Professor John N. Couch for the purpose of cytological study. 
They were recently turned over to the author for investigation and 
the present paper is the result. There are a number of variations 
of these six important types discussed, and some of these will be 
mentioned at the appropriate places. 


MATERIALS AND METHODS 


The following methods for obtaining good material of Septo- 
basidium with germinating basidia were obligingly written for the 
author by Professor Couch: 

“During the rainy season in the tropics and during wet weather 
in April and May in the north temperate zone, germinating pro- 
basidia, basidia, and spores, may sometimes be found in sufficient 
quantity to preserve for cytological purposes without any special 
treatment. But for abundant first-class material, specimens of the 
fungus should be cut off during the sporulating season with some 
of the bark and then soaked in water for about 30 minutes. After 
this the excess moisture is drained off with filter paper and the 
material is placed, with hymenial surface inverted over a slide, in 


1 Contribution from the Department of Botany, University of North 
Carolina, Chapel Hill, N. C. 
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a damp chamber. Van Tieghem rings make a good support for 
the material. 

“After 12-24 hours a collection of spores on the slide will mean 
that the basidia are being produced. Material left too long in the 
damp chamber may become too crowded with basidia. A bit of 
the hymenial surface teased apart on a slide for examination under 
the microscope will indicate if the material is at the right stage for 
preservation. The fungus, with a thin section of the bark, is now 
cut into 2 mm. cubes and dropped into the killing fluid. If formal- 
acetic-alcohol is used, penetration is very rapid, and the blocks of 
fungal tissue sink immediately to the bottom. With chrom-acetic 
acid penetration may be impeded by air bubbles between the hyphal 
threads, but these can be removed by shaking the vial or by gently 
teasing the material with a scalpel.” 

Of the six species of Septobasidium investigated, formal-acetic- 
alcohol was used as a killing and fixing agent for three of them; 
namely, S. alveolatum Cotuch, S. jamaicaense Burt, and S. septo- 
basidioides (P. Henn.) Lloyd. Flemming’s weaker solution was 
used with the three other species, S. apiculatum Couch, S. sinuosum 
Couch, and S. grandisporum Couch. Sections were cut on the 
microtome and varied in thickness, according to the texture of the 
hymenium. For example, sections of S. sinuosum, which has very 
small basidia, were cut at about 3-5 », while those having larger 
basidia were cut at 7-9. It is interesting to note that most of 
the fungus material had been imbedded in paraffin 10 to 15 years 
before being sectioned, and that all material was still in very good 
condition. 

Heidenhain’s iron alum hematoxylin staining technique was used 
throughout and proved satisfactory in every case. The various 
species will be listed and discussed individually in the following 

. paragraphs. Information on the occurrence, macroscopic appear- 
ance, and related species of each type discussed has been taken 
from the monograph of Couch (1) on the genus. 


INVESTIGATIONS 
SEPTOBASIDIUM ALVEOLATUM Couch. 


This species is reported from Jamaica on Cinchona and on 


Psychotria and other deciduous trees, It forms irregular patches 
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on the bark of living trees. The context is alveolate and almost 
black, with small scattered or anastomosing patches of grayish 
hyphae. The hymenium contains large probasidia with slightly 
thickened walls, and these produce 4-celled, curved basidia. Couch 
(1) reports 90 species of Septobasidium with 4-celled basidia and 
persisting probasidial cell. He has placed these in two groups, on 
the basis of whether the basidium is coiled or whether it is 
straight. From a cytological standpoint they appear to fall into 
a single group. 

The probasidium begins as a binucleate outgrowth from a cell 
of the binucleate mycelium (Fic. 1:1). These two nuclei become 
very much larger than the nuclei in the vegetative hyphae. Chro- 
matin strands and a distinct nucleolus may be observed in each. 
As the probasidium approaches maturity in size, the two nuclei 
fuse (Fic. 1:2, 3). Later only one nucleolus is found in the 
fusion nucleus and this indicates that a nucleolar fusion has 
occurred. 

When the probasidium starts germinating, the fusion nucleus 
begins to divide (Fic. 1: 4-9). A spindle is formed before the 
nucleus leaves the probasidium, and a number of small chromo- 
somes can be seen on the spindle fibers. When viewed from a 
favorable angle, the nucleolus is seen to be attached to the spindle, 
or more likely to chromosomes on the spindle (Fic. 1: 4). More- 
over, the nucleolus usually appears at this time not to be a spheri- 
cal body, but a curved or even coiled rod-like body (Fic. 1: 4, 6, 7). 
There is no evidence that the nucleolus is discharged into the cyto- 
plasm or that it degenerates. It is believed, however, that the 
nucleolus divides regularly during meiosis. This phenomenon will 
be seen to occur in other species discussed later in this paper. 

The first meiotic division results in a 2-celled basidium, the 
cross wall being laid down while spindle fibers are still visible (Fic. 
1: 10,11). A nucleolus can be seen in each of the two nuclei. 
In the meantime, the probasidial cell has completely emptied its 
protoplasmic contents into the basidium. The latter remains at- 
tached to the empty probasidial cell, but is cut off from it by a 
cross wall. 

A second meiotic division in each of the two cells results in a 
4-celled basidium, each cell of which contains a single haploid 
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Fic. 1: 1-16, Septobasidium alveolatum; 17-26, S. septobasidioides. 
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nucleus with a distinct nucleolus (Fic. 1: 12). This basidium re- 
sembles remarkably the basidium of a typical rust fungus, as has 
been generally recognized by students of this group. Each cell 
produces a sterigma at the tip of which a basidiospore is formed. 
The basidiospore receives the entire protoplasmic contents of the 
cell. Although the spore is shed in the uninucleate condition (F1G. 
1: 13), nuclear divisions soon occur within and the spore becomes 
2-7-celled (Fic. 1: 14-16). 


SEPTOBASIDIUM SEPTOBASIDIOIDES (P. Henn.) Lloyd. 

This species occurs in northwest Brazil and Jamaica on species 
of Psychotria, vines, and one of the Sapindaceae. It is described 
as having a deep brown subiculum and context, with smooth, light 
buff hymenium. 

The type of basidium found in this species does not differ cyto- 
logically in any important respect from the type of basidium dis- 
cussed in the foregoing species. There is, however, no thick- 
walled probasidium formed here. <A binucleate outgrowth from a 
binucleate cell of the mycelium grows directly into a mature 
basidium (FIG. 1: 17-25). The two nuclei fuse, as in the fore- 
going species, to form a single large fusion nucleus with a con- 
spicuous nucleolus and chromatin network (Fic. 1: 19). This 
nucleus soon divides and a cross wall begins to appear during 
telophase while the spindle fibers are still visible (Fic. 1: 20-22). 
The division results in a 2-celled basidium. There is another 
nuclear division in each cell to complete the reduction division 
(Fic. 1: 23), and a 4-celled basidium is produced (Fic. 1: 24, 25). 
During both divisions distinct spindles with small chromosomes 
may be observed. 

Basidiospores may eventually become multi-septate with a single 
nucleus in each cell. Figure 1: 26 shows a 6-celled basidiospore, 
one cell of which is giving rise to a bud cell. Couch (1) has indi- 
cated that the basidiospores of most species of Septobasidium 
brought into the laboratory will show this budding phenomenon. 

There are 25 species of Septobasidium reported to have 4-celled 
basidia and no persisting probasidial cell. These fall under two 
morphological types according to Couch (1), 15 with coiled basidia 


and 10 with straight or slightly bent basidia. 
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SEPTOBASIDIUM APICULATUM Couch. 


Here is a unique species reported from the Southeastern United 
States on species of Cornus, Hicoria, Quercus, Liquidambar, Mag- 
nolia, and Cydonia. It is described as being resupinate with small 
upright fascicles of hyphae and forming rather small circular or 
irregular patches on living bark; typically sordid white in color. 

Here, again, there is no persisting probasidial cell. A binucleate 
outgrowth appears either terminally or laterally on a hypha, the 
cells of which are also binucleate (Fic. 2: 1, 2). As the young 
probasidium continues to enlarge, the two nuclei fuse in the usual 
manner and a single fusion nucleus results (Fic. 2: 3-6). Shortly 
thereafter this nucleus begins its first meiotic division (FIG. 2: 
7-10). The spindle is definitely intranuclear in origin and ap- 
pears before the nuclear membrane is completely broken down. 
Small chromosomes are visible and the nucleolus can often be seen 
attached by very small strands either to the spindle or to chromo- 
somes, probably to the latter., This nuclear division may be fol- 
lowed directly by the formation of a cross wall (Fic. 2: 11), or 
the second meiotic division may begin or even be completed before 
cross walls are formed (Fic. 2: 12, 13). 

The final product is a three-celled basidium (Fic. 2: 14-17). 
Two of the cells contain one nucleus each, while one of the cells 
must necessarily contain two nuclei. Commonly the basal cell is 
binucleate, less frequently it is the middle or terminal cell which 
has two nuclei (Fic. 2: 15-17). Figure 2: 14 shows a three- 
celled basidium with one of the nuclei undergoing a delayed second 
meiotic division in the terminal cell; whereas, in figure 2: 15, this 
division is occurring in the basal cell. In cases where both nuclei 


divide simultaneously and before any cross walls appear, it is even 


more a matter of chance as to which cell becomes binucleate (Fic. 
2:12, 13}. 

In rare instances a four-celled basidium is found (Fic. 2: 18). 
This is not surprising, however, as one would be inclined to admit, 
after observing the type of nuclear divisions which occur here, 
that the 3-celled basidium must have had its phylogenetic origin 
in the 4-celled type. The basidia in this species are very small, 


and apparently the greatest advantage in cutting down on the 
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number of basidial cells is to increase the amount of protoplasm 
going to each sporidium. 

The basidium produces three long, upright sterigmata, each of 
which produces a basidiospore at its tip (Fic. 2: 19-22). It may 
be observed at the same time that one of the nuclei in the binucleate 
cell is becoming smaller. It is believed that this nucleus eventually 
degenerates completely. At first the basidiospore is uninucleate 
(Fic. 2: 20, 23), but eventually a nuclear division occurs in the 
spore so that it becomes binucleate (Fic. 2: 24). A cross wall 
may sometimes be laid down between the two nuclei (Fic. 2: 25). 

This is the only species of Septobasidium so far reported which 
has a 3-celled basidium and no persisting probasidial cell. There 
are two variable species, however, which may be allied with this 
form. These are S. canescens, which may have a 3- or 4-celled 
basidium, and S. Linderi which is found to have basidia with 2, 
3, and 4 cells. Both have a persisting probasidial cell. 


SEPTOBASIDIUM JAMAICAENSE Burt. 


This fungus has been reported from Jamaica mostly on Solanum 
punctatum. It forms an extensive, thick growth on living bark 
and has a dark brown mycelium, with grayish, slate-colored hy- 
menial surface. 

No persisting probasidial cell is found in this species. The cells 
of the hyphae contain one to several nuclei (Couch, 1). Only one 
haploid nucleus enters the young probasidial cell (Fic. 2: 26-30), 
and, therefore, there is no nuclear fusion in this species. The 
single nucleus enlarges somewhat after entering, and, as the pro- 
basidium increases in size, passes into prophase, during which a 
number of small thickened chromosomes appear (FIG. 2: 31-34). 
The metaphase spindle is formed entirely within the disintegrating 
nuclear membrane (Fic. 2: 35). As nuclear division continues, a 
cross wall is laid down between the two new nuclei of division 
(Fic. 2: 36-39). Each nucleus now passes into a brief resting 
stage and no further divisions occur in the 2-celled basidium. 
Each cell produces a sterigma (Fic. 2: 40), and a basidiospore is 
formed at the tip of each. The basidiospore is at first uninucleate 
(Fic. 2: 41), but Couch (1) has shown that it may later become 


multi-septate, presumably with a nucleus in each cell. 
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There are seven species of Septobasidium reported to have a 
2-celled basidium and no persisting probasidial cell. It is inter- 
esting to note that all of these species occur in the western hemi- 
sphere and most of them in the tropical areas. 


SEPTOBASIDIUM SINUOSUM Couch. 


Septobasidium sinuosum has been reported from the southeast 
section of the United States on a rather wide variety of woody 
plants, but most abundantly on Quercus nigra and Liquidambar 
styraciflua. It is described as being very variable in color, varying 
from almost white to purplish brown. The fungus occurs on the 
living bark and its surface is divided by anastomosing sinuous 
ridges. 

The mycelium in this species is also binucleate, and the young 
probasidium is likewise binucleate (Fic. 3: 1-3). Nuclear fu- 
sion soon occurs, so that a single fusion nucleus appears in the 
probasidium (Fic. 3: 4, 5). Shortly afterwards the wall of the 
probasidium thickens (Fic. 3: 9). The probasidium later ger- 
minates to produce a small basidium, and the nuclear spindle begins 
to appear before the nucleus passes up into the developing basidium 
(Fic. 3: 9-11). Very small chromosomes may be seen on the 
spindle. At first, the nucleolus appears to become double in 
nature (FIG. 3: 9n), but cannot be followed further during nuclear 
division. The dividing nucleus, along with all the cytoplasm, 
passes into the probasidium, and there nuclear division is completed 
(Fic. 3: 12-15). A cross wall is laid down between the two 
nuclei, which now pass into a resting phase (FIG. 3: 16). The 
basidium can be seen attached to its empty probasidial cell. 

Each cell of the basidium produces a long, upright sterigma, at 
the tip of which a uninucleate basidiospore is formed (Fic. 3: 18, 
20, 21). After the spore is shed its nucleus divides and a binu- 
cleate basidiospore is the result. Occasionally a cross wall appears 
between the two nuclei, making the spore 2-celled (Fic. 3: 22-24). 
Undoubtedly this nuclear division in the basiodiospore is the second 
meiotic division which would be expected to occur in the basidium, 
but which was delayed up to this point. This type of basidium 
reminds one of the type found in Herpobasidium filicinum, as de- 


scribed by Jackson (3). In that fungus, nuclear fusion is fol- 
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Fic. 3: 1-24, Septobasidium sinuosum; 25-40, S. grandisporum. 
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lowed by the production of a 2-celled, binucleate basidium. Jack- 


son did not observe a second nuclear division in the basidiospore, 
but believes that it is delayed until this spore germinates to produce 
an infection hypha. 

Occasionally, interesting variations in the procedure described 
above may be observed. Sometimes only one nucleus appears to 
enter the probasidium (Fic. 3:6). At other times one of the two 
nuclei in the probasidium seems to disintegrate (FIG. 3: 7, 8). 
In such cases, it is obvious that a second nuclear division is not 
necessary. In some instances, the nucleus in a basidial cell may 
begin to divide before it passes into the basidiospore (FIG. 3: 17, 
19). Although such irregularities are not very common, they are 
undoubtedly indicative of phylogenetic relationships between this 
and other species of Septobasidium, as will be discussed later. 

Thirteen species of Septobasidium have been reported as having 
2-celled basidia and a persisting probasidial cell. Nine of these 
occur in the western hemisphere and are reported in about the same 
regions in which the forms with 2-celled basidia without persisting 
probasidial cells are found. 


SEPTOBASIDIUM GRANDISPORUM Couch. 


This is a most interesting species reported from near Charles- 
ton, South Carolina, only on Cornus florida. It is described as 
forming extensive spongy patches on the living bark, often girdling 
the trunk. It has a brownish black context and smoke gray 
hymenium. 

The young probasidium is binucleate and arises from a binucleate 
hypha (Fic. 3: 25, 26). As the probasidium increases in size, a 
nuclear fusion occurs to produce a single large fusion nucleus with 
a distinct nucleolus and chromatin network (FIG. 3: 27, 28). As 
the probasidium begins to germinate the nucleus passes into pro- 
phase, during which several distinct chromatin bands appear (FIG. 
3: 29). Shortly thereafter an intranuclear spindle appears and 
several small, but thickened chromosomes can be seen on the fibers 
(Fic. 3: 30-33). At the same time, the nucleolus becomes double 
in nature and in some cases can be seen to be attached, probably 


to chromosomes on the spindle. As the nucleus divides, the nucleo- 
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lar halves split apart, one half going to each new nucleus (FIG. 
S$: 3H. 

The second meiotic division begins directly after the first has 
been completed and no cross wall is formed in the basidium. These 
divisions result in a large 4-nucleate basidium, with no cross walls 
appearing (FIG. 3: 35-37). By this time the probasidium has 
completely emptied its protoplasmic contents into the basidium and 
a cross wall separates basidium and probasidium, the latter per- 
sisting as an empty supporting cell. 

Nucleoli may be seen during the second meiotic division also 
(Fic. 3: 36, 37). Although they cannot be followed as well during 
this division, they probably divide in the manner already described 
for the first meiotic division. It is not clear as to whether the 
nuclear membranes disintegrate during these Civisions, but appar- 
ently they do not, as is indicated in most of the figures. 

Now the large, one-celled basidium gives rise to a single apical 
sterigma, which produces at its tip one large basidiospore. The 
four haploid nuclei in the basidium may begin to divide before 
passing into the basidiospore (FIG. 3: 38), or they may begin to 
divide or continue to divide in the spore after the latter is shed 
(Fic. 3: 39). The final product is a multicellular basidiospore 
with one or more nuclei in each cell. Couch (1) has shown that 
these cells may produce bud cells. Apparently the final segrega- 
tion of characters into separate cells is a function which has now 
been taken over by the basidiospore. 

Only one other species of Septobasidium possessing a one-celled 
basidium has been reported. It also has a persisting probasidial 
cell and forms a single basidiospore. This is S. purpureum Couch, 
which is reported from Jamaica. 


DISCUSSION 


The 4-celled basidium with persisting probasidial cell is the typi- 
cal form for the genus Septobasidium. It is also probably the 
most primitive type. Most of the other forms seem to be merely 
variations of this, and were probably derived phylogentically from 
such a form. For example, in S. apiculatum, which has 3-celled 
basidia, the number of cells has been reduced from four to three, 


possibly to increase the supply of cytoplasm going to each sporid- 
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ium. The fact that a few 4-celled basidia are found occasionally 
in the hymenium also indicates that the ancestors of this form had 
4-celled basidia. 

The failure of more than one nucleus to pass into the pro- 
basidium and the lack of nuclear fusion in S. jamaicaense may 
account for the production of basidia with only two cells. No 
second nuclear division is needed. However, the significance of 
the lack of nuclear fusion in the life cycle is not clear. 

In S. sinuosum, where nuclear fusion does occur and 2-celled 
basidia are formed, the second meiotic division appears to occur 
in the sporidium after it is shed. The occasional tendency of the 
nuclei to divide before passing into the basidiospores indicates a 
phylogenetic relationship to types with 4-celled basidia, in which 
this second meiotic division normally occurs in the basidium. The 
basidia in this species are very small and the cutting down on the 
number of cells would increase the amount of cytoplasm going to 
each basidiospore, which is probably an advantage to the fungus. 
The occasional distintegration of one of the two nuclei in the 
probasidium, so that only a single haploid nucleus remains, is 
probably indicative of the manner in which forms such as S. 
jamaicaense arose. The fact that the majority of species of 
Septobasidium related to S. sinuosum and all those related to S. 
jamaicaense so far reported, occur in the western hemisphere and 
are intermingled with one another in the same areas, adds further 
emphasis to this belief. 

Such variable species as S. Linderi, which may have 2-, 3-, or 
4-celled basidia, S. canescens with 3- or 4-celled basidia, and S. 
Clelandii with 2- or 4-celled basidia are undoubtedly species which 
are still in a state of flux and do not yet have any fixed type of 
basidium. 

The 1-celled basidium, as found in S. grandisporum, is a unique 
type which must have resulted from the complete failure of the 
basidium to form any cross walls after nuclear division. The 
large multicellular, multi-nucleate basidiospore, which takes over 
the final segregation of characters into separate cells, is also a very 
interesting feature of this species. 

The nucleolar history during nuclear divisions in the basidia of 


the various forms is very interesting. There appears to be a nu- 
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cleolar division simultaneous with nuclear division. First the 
nucleolus splits into two halves and becomes a double structure. 
Often during this phase the nucleolus can be seen attached to the 
spindle, probably to chromosomes on the spindle. Then as the 
chromosomes pull apart to form the two new nuclei, the halves 
of the nucleolus separate and pass in opposite directions, one going 
to each nucleus. The author (5) reported this phenomenon earlier 
in a study of meiosis in Coleosporium Helianthi. Fitzpatrick (2), 
on the other hand, in an investigation of meiosis in Eocronartium 
muscicola, states that : “The nucleolus persists throughout all stages 
of mitosis and passes into one of the daughter nuclei in late telo- 
phase.” Others have reported a disintegration of the nucleolus 
during meiosis. I have found neither to occur in Septobasidium, 
and indications are that the nucleolus divides at the same time that 
the chromosomes divide. 

The meiotic spindles are quite small in all of tlie species - SJ 
The clearest spindles indicate that the haploid number of chremo- 
somes in the various species is either 4 or 5, probably 5. 


SUMMARY 


1. Six species of Septobasidium showing six different methods 
of basidial formation have been cytologically studied with the fol- 
lowing results: 

a. S. alveolatum: binucleate probasidium in which nuclear fusion 
occurs ; 2 meiotic divisions in the basidium ; 4-celled basidium ; per- 
sisting probasidial cell. 

b. S. septobasidioides: same cytological history as above, but 
without a persisting probasidial cell. 

c. S. apiculatum: binucleate probasidium; nuclear fusion; 2 
meiotic divisions; 3-celled basidium, one cell of which contains 
2 nuclei with one of these nuclei later degenerating ; no persisting 
probasidial cell. 

d. S. jamaicaense: uninucleate probasidium; no nuclear fusion; 
one nuclear division to produce a binucleate, 2-celled basidium ; no 
persisting probasidial cell. 

e. S. sinuosum: binucleate probasidium; nuclear fusion; one 


meiotic division in the basidium ; 2-celled basidium produced ; sec- 
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ond meiotic division usually occurring in the basidiospore; with 


persisting probasidial cell. 

f. S. grandisporum: binucleate probasidium; nuclear fusion; 2 
meiotic divisions, without cross wall formation; 1-celled basidium, 
1 large basidiospore which becomes multi-nucleate and multicel- 
lular ; with persisting probasidial cell. 

2. The nucleolus appears to divide during meiosis, one half 
passing into each of the new nuclei of division. 

3. The chromosome number for the various species, as well as 


can be determined, is probably 5. 
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EXPLANATION OF FIGURES 
(All figures X 1220, except Figure 2: 26-39, X 825) 


Fic. 1. Septobasidium alveolatum (1-16). 1, binucieate probasidium; 2, 


3, nuclear fusion in the probasidium; 4, germinating probasidium with nu- 
cleus in metaphase showing attached nucleolus (n); 5-9, metaphase nuclei 
showing the varied appearance of the nucleoli; 10, telophase with cross wall 
appearing; 11, two-celled basidium with persisting probasidial cell; 12, four- 
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celled basidium producing sterigmata; 13-16, basidiospores. S. septobasi- 
dioides (17-26). 17, 18, binucleate probasidia; 19, probasidium with fusion 
nucleus; 20, 21, metaphase of first meiotic division; 22, telophase with cross 
wall beginning to appear ; 23, two-celled stage with nuclei passing into second 
meiotic division; 24, four-nucleate basidium just before the final cross wall 
is laid down; 25, four-celled basidium producing sterigmata; 26, multicellular 
basidiospore with one cell producing a bud cell. 

Fic. 2. S. apiculatum (1-25). 1, 2, binucleate probasidia; 3-5, nuclear 
fusion; 6, probasidium with fusion nucleus; 7-10, metaphase of first division, 
showing attachment of nucleoli in some cases; 11, end of telophase with 
cross wall having just appeared; 12-15, various methods in which the second 
meiotic division may occur; 16-19, various types of basidia formed, the last 
being most common; 20-22, production of basidiospores; 23-25, types of 
basidiospores observed. S. jamaicaense (26-40). 26-30, probasidia showing 
the entrance of only one nucleus; 31-34, probasidia with nuclei in prophase ; 
35, metaphase showing distinct chromosomes; 36, telophase with cross wall 
being formed; 37-39, binucleate stage showing formation of cross wall to 
produce the two-celled basidium; 40, basidium giving rise to sterigmata; 41, 
basidiospore. 

Fic. 3. S. sinuosum (1-24). 1-3, formation of the binucleate probasid- 
ium; 4, 5, nuclear fusion in the probasidium; 6, only one nucleus entering 
the probasidium; 7, 8, one of the two nuclei disintegrating in the pro- 
basidium; 9, metaphase spindle appearing, nucleolus (n) double in appear- 
ance; 10-13, metaphase spindles passing into the basidia; 14, telophase; 15, 
binucleate basidium following first meiotic division; 16, two celled basidium 
showing persisting probasidial cell; 17, second meiotic division occurring in 
the upper cell of a basidium; 18, two-celled binucleate basidium with one of 
the cells producing a sterigma; 19, upper basidial cell producing a basidio- 
spore while the nucleus begins to divide as it passes into the sterigma; 20, 
nucleus passing through sterigma toward the basidiospore; 21, uninucleate 
basidiospore ; 22, second meiotic division in the basidiospore; 23, binucleate 
basidiospore ; 24, two-celled, binucleate basidiospore. S. grandisporum (25- 
40). 25, 26, binucleate probasidia; 27, nuclear fusion in the probasidium; 
28, probasidium with fusion nucleus; 29, probasidium germinating with 
nucleus in prophase; 30, metaphase in the probasidium; 31, 32, beginning 
of metaphase showing the two-parted nucleolus (n); 33, metaphase in the 
basidium showing attachment of nucleolus; 34, telophase accompanied by 
separation of nucleolar halves; 35, second meiotic division ; 36, second meiotic 
division showing nucleoli; 37, one-celled basidium with four nuclei showing 
conspicuous nucleoli, also showing persisting probasidial cell; 38, nuclear 
divisions occurring in the basidium after the completion of meiosis; 39, 
basidiospore with nuclei dividing mitotically; 40, multicellular and multi- 
nucleate basidiospore. 











STUDY OF A NEW TRICHOLOMA 


EL1zABETH Eaton Morse 


(witH 11 FIGURES) 


A white spored agaric growing in dense clumps from sclerotoid 
masses has been known to people in the University of California 
at Berkeley for approximately twenty-five years. Repeated at- 
tempts to identify it by means of the available literature failed, and, 
in the course of time, specimens were submitted to various special- 
ists, namely, Doctors Jacob E. Lange, Carleton Rea, John Dear- 
ness and A. H. Smith. With one exception all reported the opinion 
that it is an undescribed species. Several collections of this same 
agaric have been made during recent years by A. H. Smith and 
H. E. Parks in northern California, and D. E. Stuntz and A. H. 
Smith in the region of Puget Sound, Washington. 

My study of this agaric has been greatly facilitated by the co- 
operation of the specialists mentioned above. Doctor Smith very 
kindly sent me his notes, specimens and photographs in order that 
I might compare the material collected in Washington and northern 
California with our collections from the San Francisco Bay region. 
Since all clearly apply to the one species under consideration, the 
following composite descriptions have been compiled : 


Tricholoma sclerotoideum ' sp. nov. 


Pileus 1.5-5.5 cm, latus, convexus dein paene planus, margo primo in- 
volutus demum saepe revolutus, glaber vel sericeo-fibrillosus, pallido-cinna- 
momeus, demum sordide alutaceus; caro pallidior, tenuis; lamellae tenues, 
confertae vel subdistantes, sinuato-adnatae vel subdecurrentes, paucae fur- 
catae, aliquae dimidiatae, irregulares, orae non equales, primo albidae demum 
sordide alutaceae; stipes 3-5 cm. longus, 5-10 mm. crassus, concolor vel 
pallidior, sericeus dein obscurior, equalis, vel major base, vel abrupte an- 
gustus base, oriens in densis caespitibus e¢ massa plectenchymata; hymenium 
30-39 w crassum; basidia prope cylindrica, 4-spora; sporae 6-9.5 X 3-3.5 4, 
leves, subfusiformatae, in cumulo albae; cystidia nulla. A. H. S. 


1Genus determined by J. Dearness, also species name supplied by him; 


massa, a Latin name meaning cheese curd, would be equally appropriate. 
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Pileus—1.5-5.5 cm. broad, even, dry, convex, becoming nearly 
plane, margin involute at first, may be upturned at maturity, gla- 
brous to naked eye and with satiny luster, sometimes appressed 
fibrillose (F1G. 3) ; pale cinnamon buff to cinnamon buff (R), finally 
sordid pale tan, fresh Berkeley specimens medium tone of gray; 
flesh pale buff, most fragile; trama of pileus homogeneous. 

Lamellae—6 X 20 mm., thin, close to subdistant, ventricose, 
sinuate-adnate or with a distinct decurrent tooth, sometimes forked 
or with many lamellulae at margin, whitish at first, later pallid to 
buff becoming a dingy ocher (wood brown, R), edge often irregular 
(FIG. 5); “sometimes not well formed and then thick or more or 
less crisped, clearly abnormal” (A. H. S.). 

Stipe—3-5 cm. long by 5-10 mm. thick, solid often flattened, 
paler than the pilei, hoary at first, soon unpolished and _ sordid, 
equal or ventricose or narrowed to base, sometimes tapered to a 
narrow rhizomorph by which it is attached or deeply embedded in 
the sclerotoid mass (FIG. 4), sometimes attached abruptly on the 
mass (FIGs. 1, 5); produced in dense clusters from the masses. 

Spores—smooth, subfusiform, hyaline, whitish in mass, 6—-9.5 
x 3-3.5 », not amyloid. 

Basidia—nearly cylindric, four-spored, average length 15-18 y. 

Cystidia—none. 

Taste—mild. Odor—none. 


Range. Coastal regions of Washington and California. 

Habitat: Rotting coniferous duff, or “in conifer woods with a 
moss and humus floor over a glacial outwash mostly ravel ; daytime 
temperature 60°-70° F.” (Stuntz). 

A typical collection is deposited in Herbarium of University of 
Michigan as Smith no. 9040. 


THE SCLEROTOID MASS 


The sclerotoid masses of plectenchyma, up to 8 & 12 cm., lacking 
definite shape and ectoderm, are covered at the surface with a 
mixture of mycelium and forest litter. The tissue within at first 
is white, solid, of cheesy consistency, pale orange when dried, 
finally may decay to a blackish, oozy mass. Clamp connections, 
but no kind of spores, have been found either in the masses or in 


the mycelial extensions around them. Doctor Grace E. Howard 


reports “no fruiting” in these cheesy growths (letter, Feb. 10, 
1936). 
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Tissue cultures from firm, fresh material were made by Doctor 


Lee Bonar and studied through a period of eighteen months “with- 
out securing growth other than a mass of sterile hyphae.” He 
further states: “The masses appear to function solely in furnishing 
nutriment to the dense growth of sporophores while the latter are 
forming. Spores from the gills of fresh material show a low per- 
centage of germination in water after 48 hours.” L. B. 

Doctors Smith and Stuntz also expressed the view that the 
“masses” are food organs and not carriers from season to season, 
or supporters under unfavorable conditions. The mycelium only 
is perennial. Smith remarked further that quite a few agarics 
produce somewhat similar soft, fleshy masses of tissue in connec- 
tion with their sporophores—such as Psathyrella hirta and Clito- 
pilus abortivus. 

The place of the mass in the life cycle of this species is not 
entirely clear at this time. It is not known just when the soft 
masses begin to develop, how long a period of time elapses from the 
initial stages to the mature fruiting bodies of the agaric, whether 
or not all the masses regularly produce fruiting bodies, or whether 
many remain sterile. 

The seasons north and south vary so much that no months may 
be named when the different stages of growth may be anticipated. 
For example, in the Puget Sound region the wet season begins 
sarly, late in August or early in September, and the fertile masses 
are ready to fruit in November, when most of Smith’s and Stuntz’s 
collections were made; after that, the weather there becomes cold. 
However, Smith had collections in May and July (1939), at Lake 
Crescent, Wash. It thus appears that they had two crops in the 
north, 

In the San Francisco Bay region where our collections were 
made, the wet season starts much later, in October and November, 
and continues during the winter months. The masses with us are 
usually ready to fruit in midwinter, when it has already become 
cold in the north. The finding of a small mass, 1 cm. in diameter, 
May 3, 1942, is explained from the fact that our rains continued 
very late last spring, into early May. This growth is unmistak- 


ably an early stage of a mass, showing the tortuous tracery, texture 
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and color of material masses, no hyphae filled into the chambers 
(FIG. 6). 

Whenever and wherever these masses occur we are safe in 
averring that they precede the sporophores and that both result 
from long periods of wet weather. 


SUMMARY 
PROBABLE LIFE HISTORY 


1. Dense clusters of Tricholoma sclerotoideum are found in 
coniferous regions of the Pacific Slope during and after the heavy 
rains of the wet season. 

2. These clusters grow from sclerotoid, cheese-like masses which 
function as food reservoirs. 

3. The ripened sporophores drop their spores which germinate 
and form mycelium rather promptly, provided the climatic condi- 
tions are favorable. 

4. The mycelium may hold over during the dry months till the 
arrival of fall rains, then revive and produce “masses.” 

5. The masses, full of fertile hyphae, sooner or later, under a 
favorable combination of warmth and moisture, give rise to the 


spore bearing bodies, and the life cycle is completed. 


HELVELLA LACUNOSA Afzel (Helvella Mitra L.) (Fics. 2, 10, 11) 
AN ACCIDENTAL ASSOCIATE 


There has been a strong suspicion for some years that the above 
discomycete, which is often abundant, up to 16 cm. tall (Morse), 
20 cm. (Stuntz), with stems 5 cm. wide, and found in the same 
areas with Tricholoma sclerotoideum, might have had some part in 
the formation of the masses. The following observations are sub- 


mitted : 


1. The Tricholoma and Helvella may be not only gregarious 
in the same areas, maturing at the same time, but they may be 
crowded into the same cluster (FIG. 2). 

2. We have no positive evidence that one species is either stimu- 


lated or checked by the presence of the other. 
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3. However, attention is called to the rather depauperate Helvella 
(Berkeley, Fic. 2) as compared with the luxuriant specimens grow- 
ing on the same hillside. 

4. Also, the sporophores of the Tricholoma (Fic. 5) are excep- 
tionally large as compared with all other specimens sent to me by 
any collector. 

5. Might the wandering mycelium of the Helvella secure ele- 
ments in the soil by which the Tricholoma and its mass are en- 
riched? The possibility of endoparasitism may be referred to 
some experimenter. 

6. The Helvella is found repeatedly where there is no Tricho- 
loma, hence it appears that there is no obligate relationship between 
them. 

7. No mummified remains of either species have ever been 
observed—which discounts the theory of parasitization. 

Comment: An association between the two species is evident, 
but the nature of it needs further study. 


SPECIMENS COLLECTED 


Jan. 1925, in pine forests, Oakland and Berkeley Hills, Bonar 
and Parks. 

Jan. 1928, in a garden under Pinus, Oakland, Calif., Morse. 

Jan. 1934 and Feb. 1938, on a steep hillside planted to pines, back 
of Univ. of Calif. Stadium, a grayish variant, Morse. 

May 3, 1942, a young “mass,” same locality as next above, Morse. 

Nov. 10, 1934, in conifer woods, Tacoma Prairies, Wash., no. 259, 
D. E. Stuntz. 

Dec. 9, 1935, under conifers, Trinidad, Calif., no. 3894, Parks and 
Smith. 

Nov. 12, 1937, same locality as next above, no. 8666, Smith. 

Nov. 15, 1937, on soil in mixed forest, Siskiyou National Forest, 
Calif., no. 8749, Smith. 

Nov. 23, 1937, under conifers, Trinidad, no. 9040-type, Smith. 

Nov. 29, 1937, on soil, Siskiyou National Forest, no. 9227, Smith. 

May 29, 1939, under madrona trees, Lake Crescent, Wash, no. 
13839, Smith. 

July 6, 1939, under conifers, Joyce, Wash., no. 14839, Smith. 
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Oct. 26, 1941, Tenino Junction, Tacoma Prairies, no. 1194, Stuntz 
and Smith. 

Oct. 31, 1941, under brush, Port Ludlow, Wash., no. 17839, Smith. 

Nov. 9, 1941, Deception Pass, Wash., no. 1204, Stuntz. 

April 5, 1943, under pines, back of Stadium, Berkeley, Bonar. 


It appears from the above that all collections have been made 
during months of the rainy season, except in rare cases of late 
rainfall. 


COMPARISON WITH PREVIOUSLY DESCRIBED SPECIES 


There are several species which appear to have some characters 
in common with Tricholoma sclerotoideum, such as Clitocybe con- 
nata Schum. According to Ricken this is the same as Tricholoma 
connatum, the spores of which fit in Smith’s lower bracket—6-7 
2-3». There is no.mention, however, of any basal fungous 
growth. 

Clitocybe opaca (With.) Fries grows caespitose, connate at 
base, but it is described as entirely white and no basal growth is 
mentioned. Spores 6 X 4 un. 

Tricholoma unifactum Peck has been proposed, but this is a 
whitish fungus, with white hymenium and globose spores. 

Tricholoma albellum Fries is a large, fleshy, whitish fungus 
which becomes grayish, but it has no basal growth. Spores 5-6 
xX 3p. 

Smith informs me that in 1941, in the vicinity of McKenzie 
Pass, Oregon, he found a Tricholoma obviously closely related to 
T. sclerotoideum by the characters of the sporophores, but distinct 
by its smaller spores and lack of basal growth. His study of this 
fungus has not yet been completed. 

The new Tricholoma has no known closely related species. 
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additional localities, also opinions on Helvella lacunosa as an 


associate. 


CALIFORNIA MyYCOLOGICAL SOCIETY, 
UNIVERSITY OF CALIFORNIA, 
BERKELEY, CALIFORNIA 


EXPLANATION OF FIGURES 


Fic. 1, photograph by A. H. Smith, figs. 2-11 by W. C. Matthews. Tri- 
choloma sclerotoideum Morse: (1) sporophores at different stages, pilei with 
margins inrolled to flattened or even slightly upturned; lamellae adnexed, 
some forking, lamellulae at margin; stipes separate, fairly equal, attached to 
fungous masses which show externally hyphal threads mixed with forest 
litter, internally, an alternation of tortuous tracery and white mycelium; 
(2) a compact cluster of sporophores up to 30 fully matured, showing stages 
of development, produced from and attached to a vegetative mass, 12 cm. 
wide. This mass was separated from an extensive growth in the rotting 
coniferous duff. A small specimen of Helvella lacunosa Afz. is crowded in 
this cluster ; (3) young sporophores, pilei glabrous to slightly floccose, show- 
ing attachment at top of mass; stipes with enlarged bases; (4) a cluster of 
young sporophores laterally attached, showing margins inrolled, stipes ven- 
tricose, elongated, ending in narrow rhizomorphs deeply embedded in the 
mass; (5) fully mature sporophores with wavy, upturned margins, showing 
eroded edges of lamellae, many lamellulae, and equal, flattened stipes; (6) 
early stage of mass, sectioned, hygrophanous, fragile, chambered, mycelium 
not yet grown in (Berkeley, May 3, 1942, after belated rain) ; (7) an older 
mass, vertically sectioned, solid, firm, mycelium grown in; (8) an older 
mass, cheese-like, in rotting pine needles; (9) no ectoderm, the mass and 
hyphal strands spreading out into the coniferous duff; (10) an average 
specimen of Helvella lacunosa has enlarged base resembling, externally, a 
mass; (11) a larger base, broken into pieces, shows only solidified soil and 
mycelium, no plectenchyma. 

Note: The Helvellas are introduced to serve as a guide when searching 
for the new Tricholoma. 











NCTES AND BRIEF ARTICLES 


AQuaTic PHYCOMYCETES ! 


The first noteworthy studies on aquatic fungi were made over 
100 years ago and the chief groups of the Phycomycetes had al- 
ready been outlined before 1900. Before this latter date was 
reached they had been studied by such well known botanists as 
de Bary, Braun, Cornu, Dangeard, Fischer, Schenck, Thaxter, de 
Wildeman and Zopf. In the last 25 years these organisms, espe- 
cially those included in the Chytridiales, in the older usage of this 
name, have become the objects of renewed extensive study. This 
intensity of interest is shown by the fact that of the 708 titles in 
the Bibliography of the book under review half date from 1917 to 
the present. The author himself is responsible for 34 of these, 
so that it was with first-hand knowledge of his subject that he 
began, quite a number of years ago, to assemble all the past studies 
on the aquatic Phycomycetes to produce a book in which all the 
species described in the past 100 years may be found, with original 
descriptions improved where possible in the light of the more recent 
studies. Where there is no doubt species are reduced to synonyms 
but in cases where recent work has not cleared up the status of an 
older species it is included with its original description. The manu- 
script was completed two years before this book was published, 
February 20, 1943, and was in editorial hands in close codperation 
with the author until the final page proof was corrected. To care 
for species described and important papers published in this two 
year interval foot-note references have been added. 

The limitation of the work to aquatic organisms has caused omis- 
sions that prevent it from being a complete manual for all the 
orders and families of the Phycomycetes, even with a broad inter- 
pretation of the term aquatic. Any one of these fungi that is 
parasitic or saprophytic upon submerged portions of aquatic plants 

1 Sparrow, Frederick K., Jr. Aquatic Phycomycetes exclusive of the Sapro- 
legniaceae and Pythium. xix + 785 pages, 69 figures and frontispiece. Uni- 
versity of Michigan Press, Ann Arbor, 1943. $5.00. 
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or animals is included but species growing on land plants or animals 
are omitted. Thus the genus Synchytrium is not included while 
Micromyces and Micromycopsis which attack algae are given full 


discussion. In the genera Olpidium and Plasmodiophora the spe- 
cies that attack the roots of land plants (e.g. O. Viciae, P. Brassicae, 
etc.) are conspicuous by their absence from the systematic discus- 
sion but those that attack aquatic plants are included in the keys 
and among the described species. In the Peronosporales only the 
Family Pythiaceae is included and then only the aquatic species. 
The Mucorales and Entomophthorales, not being aquatic, are not 
considered. 

Two main lines of development are recognized, those orders and 
families which produce posteriorly uniflagellate zodspores and those 
that produce anteriorly (or laterally) biflagellate zodspores. The 
first series includes Chytridiales, in a restricted sense, Blasto- 
cladiales and Monoblepharidales, considered as a phylogenetically 
progressive line. The second series includes the Plasmodiopho- 
rales, Saprolegniales, Leptomitales, and Peronosporales. The Hy- 
phochytriaceae with zoOspores anteriorly uniflagellate are consid- 
ered to be “of uncertain affinities.” 

The Chytridiales are divided into an inoperculate series with 
seven families and an operculate series with two families. In each 
series the families are arranged progressively from monocentric to 
polycentric forms. The Physodermataceae in the inoperculate 
series are not included since they are parasitic only upon land 
plants. The reader will be surprised at the spelling Rhizophydium 
instead of the more customary Rhizophidium, but this in accord- 
ance with the original spelling of the name by Schenck and is not 
a lapsus calami. The omission of Pseudolpidiopsis from the 
Olpidiaceae, for Olpidium-like fungi with conjugation within the 
host filament in the manner of Olpidiopsis is explained by the 
identification of species described by Cornu, Zopf and Fisher as 
possessing posteriorly uniflagellate zodspores, with commonly oc- 
curring species of Olpidiopsis which have two anterior or lateral 
flagella, on the assumption that the observations of the earlier 
authors on flagellum number and position were erroneous. In the 
reviewer's opinion it is a little dangerous to conclude that three such 
skilled mycologists actually erred in this manner, especially in view 
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of the recently proved existence of parallel uniflagellate and bifla- 
gellate forms in Rozella and Rozellopsis, respectively. Further 
study, moreover, seems to be indicated as necessary to determine 
whether forms like Olpidiomorpha and Sphaerita, described with 
zoOspores possessing a single anteriorly attached but posteriorly 
trailing flagellum, should be placed, as the author does, in the 
Olpidiaceae or in the Hyphochytriaceae. 

The Plasmodiophorales are included in the biflagellate series of 
Phycomycetes instead of in proximity to the Myxomycetes, the 
position more usually assigned to this order by earlier writers. 
The author includes Woronina in this order and not in the Olpi- 
diopsidaceae. Other fungi formerly placed in the Chytridiales, in 
the broader use of the term, are Ectrogella and Thraustochytrium, 
here placed in the Saprolegniales, and the Olpidiopsidaceae and 
Sirolpidiopsidaceae placed in the Lagenidiales (Ancylistidales). In 
the Pythiaceae only Pythiogeton, Zoophagus and Pythiomorpha are 
given consideration, Pythium being omitted because of the mono- 
graph by Miss Matthews and Phytophthora which is not usually 
aquatic unless Pythiomorpha is an aquatic form of that genus as 
suggested by some British Mycologists. 

The List of Substrata should prove very useful to mycologists 
who are interested in the Phycomycetes. The hosts are arranged 
systematically by major groups and alphabetically in each group. 
The extensive Bibliography is a mine of information. The cita- 
tions are not abbreviated beyond recognition as is too often the 
case. The make-up of the book is admirable, and the appearance 
of the pages is pleasing. The reviewer has found no typographical 
errors. The 69 figures contain many smaller figures, making a 
total of 634. In some cases they are original drawings but they 
are mostly carefully executed redrawings of the original illustra- 
tions of various authors. With relatively few exceptions every 
genus is illustrated and in genera where species represent a wide 
range of morphological differentiation the most important types are 
shown.—Ernst A. BESSEY. 


THE STARTING POINT FOR NOMENCLATURE OF THE FUNGI 


There is considerable divergence of opinion among mycologists 
concerning the interpretation of Article 19, f, of the International 
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Code, which is now apparently leading toward an increased con- 


fusion in the use of names. This section states, “Fungi caeteri, 
1821-1832 (Fries, Systema Mycologicum).” The latter work then 
is the starting point for all fungi, except the Uredinales, Ustilagi- 
nales and Gasteromycetes, which begin with the Persoon, Synopsis 
Methodica Fungorum. 

Some mycologists, including the writer, have considered the en- 
tire series of the Systema to be the starting point for Ascomycetes, 
Phycomycetes, and Basidiomycetes other than the above, with the 
exact point of departure for any one species being the page and 
date in the Systema in which it was first published. This has al- 
ways seemed logical, because if otherwise why should both the 
Brussels and Cambridge Congresses cite the dates of the entire 
series, 1821-1932. 

The other point of view is that only the date of the first volume 
of the Systema, 1821, should be the starting point, and a motion 
to this effect has been placed before the last International Con- 
gress by C. W. Dodge.t. Then Donald Robers? thinks this will 
clarify mycological literature. He also shows evidence that Gray’s 
Natural Arrangements of British Plants (1821) is later than the 
first volume of the Systema. 

Seymour, in his Host Index of Fungi of North America, has 
considered Gray’s Natural Arrangement to be later than the Fries 
Systema. Then he says, “In practice Persoon’s Mycologia Euro- 
paea, 1822-1828, must be considered as the date of departure for 
some groups published in the later volumes of Fries, according to 


’ 


our interpretation of the rules.” He is apparently considering only 
the first date of the Systema rather than the whole series. 
Ramsbottom * says in regard to this point, “One view is that 
the work and not the date is the important point, and that each 
group of fungi treated in the Systema has its starting point at the 
date it appeared there.” He further thinks this view is more logi- 
cal than using the date 1821 as the starting point, but says the 


latter may be more expedient. 
1 Mo. Bot. Gard. Ann, 21: 709-710. 1934. 


2 Mycologia 33: 568-570. 1941, 
3 Trans. Brit. Myc. Soc. 25: 438. 1942. 
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The writer has examined many current monographs and lists of 
both American and European origin, and it is impossible to escape 
the fact that most mycologists, neither in the present nor in the 
past, have ever conformed to a code. On the other hand it would 
be difficult to find a taxonomic flora published since the second 
edition of Gray’s Manual in 1908 which even mentions pre-Lin- 
naean names, or authorities. In mycology, however, we still find 
more authors writing Hypoxylon coccineum Bull., than that use 
H. fragiforme (Pers. ex Fr.) Kickx, the specific name found in 
the Systema. So neither the American nor the International Codes 
have secured much uniformity of names in the past, and to now 
start with the date 1821, rather than the date of the particular 
fungus, would result in greatly increasing the confusion, especially 
with the Ascomycetes. If adopted this would make all Discomy- 
cetes as well as Pyrenomycetes with names in the second volume 
of the Systema (1822-1923) post-Friesian, and would validate 
present synonyms in the Schweinitz Synopsis Carolinae (1822), 
Gray’s Natural Arrangements, and others. 


Method of Citing the Authority for the Specific Name 


Recommendation XXV ter permits one to cite an author before 
the starting point by the use of brakets, or with the expression e-v. 
The example is Boletus piperatus [Bull.] Fr., or B. piperatus Bull. 
ex Fr. The use of parentheses is reserved for the changes of valid 
names. There are also different interpretations of this rule. 

The writer has been using the ex in this manner—Xylaria Hy- 
poxylon (L. ex Fr.) Grev. The only advantage in indicating the 
pre-Friesian author is the added precision in determinations. How- 
ever, this is not done by taxonomists of the higher plants, and it 
certainly does add to the length of the name. 

Another source of confusion is found when the author responsi- 
ble for the description later changes the species to another genus. 
One can follow the rule literally as Nannfeldt* and Lundell in 
the following example : 


407. CorTINARIUS TRAGANUS (Fr. ex Fr.) Fr. Epicr. p. 281. 1835. 
Agaricus traganus Fr. Obs. Myc. 2: 82. 1818. 
Agaricus traganus Fr. Syst. Myc. 1: 217. 1821. 


4Fungi Exsicc. Suecici. Praes. Upsal. fasc. IX-X. 1937. 
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Bisby ° also repeats the author under similar circumstances, as 
Dichaena faginea (Fr.) Fr. 

Seymour, in the /ndex, apparently makes his own rules when 
citing a pre-Friesian name as Boletus cinnabarinus Jacq. ex Fr. 
when there is no change in the genus, and Polyporus cinnabarinus 
( Jacq.) ex Fr. to indicate a change. On the other hand when Fries 
is responsible for both the description and the change he writes 
Hypoxylon multiforme Fr. leaving off the last Fries. 

The writer also has not repeated the author as it seems less 
confusing. However, it would be better to write Hypoxylon multi- 
forme (Fr.) Fr., and H. rubiginosum (Pers. ex Fr.) Fr., than to 
follow Seymour with H. rubiginosum (Pers.) ex Fr. and Penio- 
phora velutina (DC. ex Fr.) Cooke for a case where the changing 
author was a different person. Placing Persgon’s name in paren- 
thesis certainly does not clarify the situation. 

Various methods of citation are used in the List of Common 
Names of British Plant Diseases.6 There is Dilophospora Alo- 
pecuri (Fr.) Fr. and Epichloe typhina (Fr.) Tul., apparently leav- 
ing out the pre-Friesian author, and in the same paper there is 
Nectria cinnabarina (Tode) Fr. and Plowrightia ribesia (Pers.) 
Sacc. The last two pre-Friesian names are used as though they 
were written after the Systema. 

Sydow ‘ in the Mycotheca Germanica (1938) not only uses the 
pre-Friesian name in parenthesis, but in most cases leaves off the 
combining authority, as when he writes Epichloe typhina (Pers.). 
The zodlogists have this usage, but it seems desirable to cite the 
other author so students can discover the reasons for the change. 


Choice of Specific Names in the Systema 


If we start with the Systema, according to the wording of the 
rule, then the logical procedure is to accept the name recognized 
by Fries in this work. For example, Fries uses Cenangium fer- 


ruginosum Fr. and cites as a synonym Peziza Abietis Pers. 


5 Trans. Brit. Myc. Soc. 25: 135. 1941. 

6 List of Common Names of British Plant Diseases. Cambridge Univ. 
Press. 75 pp. 1934. 

7 Mycoth. Germ. fasc. LXI-LXIV. Ann. Myc. 36: 318-319. 1938. 
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Seymour confuses this apparently simple application by stating, 
“Under Cenangium ferruginosum Fr., S. M. 2: 187, the earlier 
name Peziza Abietis P. occurs as a synonym. This is a valid 
name because its identity is here recognized by Fries, and on this 
basis it is chosen by Rehm and should be written Cenangium Abietis 
(P. ex Fr.) Rehm.” Then in later pages of the Index he further 
confuses the issue by writing under four different species of pine 
one of the following: 


Cenangium Abietis (Pers. ex Fr.) Rehm 
Cenangium Abietis (P.) ex Duby 
Cenangium Abietis Pers. 

Cenangium ferruginosum Fr. 


Fries often lists many synonyms, and if the modern mycologist 
had to go back and look up all of these for purposes of priority, 
in addition to the impossible job of locating types for these names, 
the confusion would be greatly increased. If this idea was carried 
to a logical conclusion the entire purpose of the Code would be 
defeated. 

Many American mycologists copy their names from Seymour’s 
Index, and with his great diversity under different hosts, one 
wonders which name they usually accept. He has not always 
started with names recognized by Fries. 

Another cause for confusion exists when Fries has two or more 
names in the Systema for the same fungus, and in such cases a 
literal application of priority would result in the selection of the 
one written first. For example Wehmeyer * has recently changed 
a name long in use, Aglaospora profusa (Fr.) Ces. & De Not. to 
A. anomia (Fr.) Lamb. The latter species is on page 381 and 
the former on page 392. 

In conclusion, names are as necessary in the fungi as in the 
higher plants. Uniformity and permanency are of great impor- 
tance especially in the applied fields, and while this goal is laudable 
it can never be achieved except in a very limited manner. Con- 
servation of specific names with authors would result in complete 
stagnation in the field of mycology. Early mycologists with a 


8A Revision of Melanconis, Pseudovalsa, Prosthecium and Titania. Univ. 
Mich. Press. 161 pp. 1941. 
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background of poor morphological or cultural studies usually 


lumped many forms together that we now recognize as having 
different relationships. The modern more critical studies often 
necessitate combining or splitting so-called species or moving them 
to other genera, and this usually results in the dropping of old and 
the creation of new names. This type of diversity cannot be 
stopped, but the other kind of diversity due to differences of inter- 
pretation of rules or refusal to accept them can be remedied by 
some more general agreement among mycologists and probably 
some compromises.—JULIAN H. MILLER 


A PossIBLE REPRINTING OF SACCARDO’S SYLLOGE FUNGORUM 


The Alien Property Custodian has recently announced (Science 
97: 303-4. 1943) that many technical books and sets of books 
of Axis origin are available for republication. The procedure to 
be followed in obtaining necessary licenses and other details is given 
and it is clear that every encouragement will be given to bring about 
prompt reproduction of books of this kind. 

To mycologists and plant pathologists this announcement imme- 
diately suggests the possibility of the reproduction of Saccardo’s 
classical Sylloge Fungorum in usable form. This compendium of 
mycological descriptions is a “sine qua non” and the comparatively 
few sets now in use in the Americas are showing the effect of much 
use. Additional copies have been practically non-existent hereto- 
fore, only occasional sets appearing on the market at rare intervals 
and at exorbitant prices. There are undoubtedly many institutions 
as well as individual mycologists and plant pathologists who will 
welcome an opportunity to purchase a set of Saccardo, and doubt- 
less even those libraries now possessing the work will desire an 
additional set to relieve the wear and tear on the original. 

It has been ascertained that a satisfactory reproduction of the 
25 volumes can be produced. If 100 subscriptions are obtained by 
November 1, the complete set of 25 volumes can be obtained at 
$200.00 per set ; if 300 subscriptions are obtained, the price will be 
$150.00 per set. These prices are based on an offset edition, with 
the type block photographically reduced ten per cent. 

In order that the undersigned may obtain an idea of the number 
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of prospective purchasers, interested mycologists are requested to 
send in tentative subscriptions and to interest their respective insti- 
tutions in doing likewise——JoHNn A. STEVENSON, Bureau of Plant 
Industry, Soils and Agricultural Engineering, Beltsville, Maryland. 


AN INTRODUCTION TO INDUSTRIAL MycoLocy 


A second edition of the above work by George Smith has re- 
cently appeared. This volume deals largely with those fungi which 
are commonly known as moulds, not so much from the standpoint 
of classification but rather from their economic bearing and use 
in the industries. To a taxonomist it might seem a little confused 
for the author treats the Ascomycetes in one chapter, in another the 
yeasts, and in two quite remote and extensive chapters the Asper- 
gilli and Penicillia, without giving us any suggestion as to the 
natural relationship. However, this is probably excusable in a 
work of this kind. 

The book is illustrated almost entirely with photomicrographs. 
The volume will be found very useful to those interested in the 
economic phases of mycology.—F. J. SEAVER. 


THE BOLETACEAE OF NorTH CAROLINA 


Under this title there has just been issued by W. C. Coker and 
A. H. Beers from the University of North Carolina Press a 96 
page book entirely in keeping with others of that helpful series on 
such other groups as the Saproleginaceae, Clavariaceae, the Gastero- 
mycetes, Septobasidium, and Pythium, all by or under the stimu- 
lating direction of the senior author of the present volume. After 
a very brief historical introduction the authors go immediately into 
the taxonomic treatment, taking up in sequence the genera Boletus, 
Boletinus, and Strobilomyces, as those genera have been so long 
recognized. The genus Boletus contains 68 species and 6 varie- 
ties, which, due to the location of the state and the variation in 
altitude, are mainly the species that would be met in any part of 
the eastern United States and Canada. These are keyed out in a 
type of key that, to some workers at least, will be found less con- 
fusing than some of the keys in previous volumes from this lab- 
oratory. In fact, two keys are presented—a practice that has much 
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to commend it. Then follow complete descriptions that are the 
result of about forty years acquaintance and observation (on the 
part of the senior author) with these plants. Here, as throughout 
the book, no attention is paid to International Rules of Nomen- 
clature, species being assigned to their original author regardless 
of dates. As a result, the names used are those under which the 
plants have always been known. Also, little attention is devoted 
to European synonymy—all practices that have much in their favor. 
The distribution within the state is given by citing localities, and it 
is noteworthy that collections in adjoining states are also cited. 
There are included also citations to illustrations in the literature 
and comparative notes with other species. In Boletinus are in- 
cluded but four species and in Strobilomyces but one. 

Twenty of the species are illustrated in color and most of the 
others by photographs produced in half-tone. Perhaps these pho- 
tographs are not quite up to the standards set in other works from 
this laboratory, but the colored plates (6 in number) are well exe- 
cuted. Microscopic details, mostly dealing only with spores, are 
all excellently done in five plates of lines drawings. The reviewer 
has always felt that no one has yet demonstrated that there are not 
specific differences in microscopic details of other characters than 
spores in this family. It is also rather surprising to note the 
authors’ conclusion with reference to the change in color of the 
flesh, when exposed, that “This color is variable in its intensity and 
even in its presence in plants of the same species at times and 
should not be made a major basis for specific distinction.” On the 
other hand emphasis is placed on stem reticulation, and of the two 
it was always the reviewer’s opinion that the former was the more 
reliable and constant. No clue is given as to what idea the authors 
had in mind in the sequence of the specific descriptions, so that, 
after using the key, it becomes necessary to look up each species in 
the index in order to find the location of its description. This 
could have been avoided by numbering the descriptions and insert- 
ing that number, along with the name, in the key. 

The book is nicely bound and retails for $7.00, which may ap- 
pear somewhat excessive ; nevertheless it will be found indispensa- 


ble for any individual who is making any serious attempt to identify 
boletes—L. O. OvERHOLTs. 
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Dr. W. C. Coker, with the assistance of Alma H. Beers, has 
added another to his list of valuable and attractive publications on 
the Fungi of North Carolina. This time it is a book on the boletes 
of the state containing descriptions of 73 species and 6 varieties, 
illustrated by many colored and halftone plates. A supplementary 
key based primarily on color provides a convenient check. North 
Carolina is a meeting-place for northern and southern species, 
which accounts for the large number collected. The low coastal 
plain should yield still other species if the fungus flora of Florida 
is any criterion. 

Three new species are published, B. parvulus, B. subfraternus 
and B. viridiflavus. The last suggests B. auriporus Peck, although 
perfectly distinct. For such a conservative treatment, the authors 
perhaps strain a point in keeping a plant like B. separans Peck spe- 
cifically distinct from B. edulis Bull. The B. communis complex, 
also, seems to be treated rather liberally. Herbarium workers 
would be relieved of a lot of unnecessary trouble if there were an 
alphabetical list of species with the names of their authors. Such 
a list requires very little space, and no work of this kind is complete 
without it. Why should one first have to consult the index to get 
the page and then turn to the page to get the author? 

Dr. Coker is to be complimented for waiting forty years before 
publishing this work, during which time he was gathering valuable 
notes and illustrations. The halftones do not appear so striking as 
in some of his other publications, but the colors of boletes make 
them difficult to photograph. Fortunately, what is lacking in the 
halftones is often supplied by the colored plates. Unfortunately, 
Dr. Coker did not learn much about genera in those forty years. 
Nor about Latin diagnoses. Or was it because he just didn’t give 
a hang!—Wwm. A. MurRILL. 


The publication of “The Boletaceae of North Carolina” by Dr. 
W. C. Coker and Alma Holland Beers brings to mind recollections 
of three most pleasant seasons spent in the mountains of western 
North Carolina many years ago. In company with Dr. W. A. 
Murrill I received a welcome introduction to the study of the 
Boletaceae and in his company enjoyed the finding of three or four 


very distinctive new species. It is scarcely a flaw in the work by 
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Coker and Beers to point out that Ceriomyces Atkinsonianus, C. 
subpallidus and C. Housei described by Dr. Murrill have been pre- 
viously transferred to Boletus by Saccardo and Trotter in the 
Sylloge Fung. Suppl. 8: 236, 245, and 248 respectively in 1912. 
The excellent illustrations and descriptive text supply us with a 
most valuable reference work on the Boleti of the southern Ap- 
palachian region. For the small but distinct new species which the 
authors describe as Boletus parvulus, | would substitute the name 


Boletus Cokeri nom. nov. (2B. parvulus Coker & Beers, Boletaceae 
of North Carolina, p. 69. pl. 46 & pl. 64. f. 7. 1943, not Boletus 
parvulus Massee, Bull. Miscell. Bot. Gard. Kew p. 204. 1909). 
Massee’s species is from near Singapore, Asia, and is said to be 
related to B. spadiceus Schaeff. of Europe-—H. LD. House. 








